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Unit Concepts ' 9Ty Objectives

In this unit, we will study:

Concent | 'I The Cell as a System 1 How systems are made up of
TR N many parts, working together to
! complete a common task.

How the human body is one large
system made of many small systems,
the smallest of which is the cell.

How interruptions to one part can

COHCéPt'- 3 Energy as a Sysfem affect how a whole system functions.
DL TR e S How energy can be transferred
within a system to power a device.
to do a job.

How different physical parts, such
as magnets or power sources,
can be used to create a working
electrical system, called a circuit.

The Body as a System

WS Support System




et to rted What | Already Know

?

-9
Y,
»» In science, we refer to systems of the human body based on their

structure and function, for example:
» A system involves different parts working together in a specific way.

What do you know about systems ?

: ' . W \ | / ¥ ; 4 _._'- L)
Muscular ~ Nervous ° Digestive - Respiratory  Circulatory
System System System System System System
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?
?ﬁ? How do scientists gather information 7
ig' about the different parts of a system ®

= _Figure 1 BN _Fig | Figure 3

In figure @), the scientist is using a

} In figure ,a it has created an image of
] different body systems.
|
| In figure @, the ock shown uses a magnet.
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——o What Is a System?

(" Astronaut Phgsdimckahi

e

_______________________________

) Astronauts who journey into
. space must cope with changing
' environmental conditions, which

can be hard on the human body

before they leave Earth o

Q &:? How can astronauts get ready

[1] They must make sure that their bodies are functioning property.

(2) They must train to be in peak physical condition before they leave
Earth.

(3) They must also undergo rigorous physical examinations to qualify
for travel,
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» In this activity, students should design an innovative product to
support astronauts as their bodies deal with the challenges presented
by living in an environment of very small gravity.
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By the end of this concept, students will be able to: e Bacteria e Cell wall

P Investigate and collect evidence that supports the idea o Cell » Chloroplast
that living thinas are made of cells. e Cell membrane
| . P o L o Cytoplasm

P Uevelop a model 1o uescribe the function of a cell as o Endoplasmic reticulum™™
a whole and how the parts contribute to the overall function. e Organ

» Argue from evidence that living things are made up of e Golgi apparatus
either one cell or many different numbers and types of ¢ Mitochondria
cells. e Plasma membrane

: e Multicellular o Unicellular
p Compare animal cells and plant cells,

o Nucleus o Vacuole




The Cell as a System

Activity 1~ Can You Explain?
Activity 2  Building Blocks of Living Orgc:_niEmS = e e AN

Activity 3  What Do You Already Know About the Cell as
a System? ‘

Activity 4  Cell Needs

Activity 5  Brief History of the Cell

Activity 6 Hands-on Investigation:
Using a Microscope to View Cells

Activity 7  The Parts of a Cell F o
Activity 8  The Functions of Cell Parts

Activity 9 Comparing Plant and Animal Cells
Activity 10 Project: Planning a Cell City

Activity 11 Hands-on Investigation: Build a Cell City

Activity 12 Record Evidence Like a Scientist:
The Cell as a System

Activity 13 Careers and Cell Biologg_
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¥ In this unit, you will focus on systems in our world.

»» The first system we will consider is the cell,

3% Cells are found only in living organismes.
) Cells are very small. We need a microscope to see them.

| )) Cells carry out all the functions that organisms
need to live, such as:

(1] Growing

(2] Repairing themselves

(3) Reproducing

(4] Responding to the environment
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—o What Is a System?

Q ACtiVitg @ Building Blocks of Living Organisms

?
9% ?  What is the common thing..
between plants and animals @

Plant Cell Animal Cell

\.
« Both plants and animals are living organisms made of cells.
. The cells of plants and animals are different in shape and size.

Cells as Building -Blocks

3 Just as the toy building blocks can be used to create castles, cells
are the building blocks that form many different living things.

» A cell is the smallest basic unit of life, and it's |
responsible for all of life’s processes.

» Cells are the structural, functional, and biological

units of all living beings.
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The Cell as a Sysfém o—

| Size of the Cell |

Maostcells are very smaill

- i

Exam ples

» Common plant or animal cells * An unfertilized bird egg |
~ They are between 0.005 and 01 mm long. It contains only one egg cell. ||
- * Bacteria i Banly L2 o gl (ggiad duadl) i Sl Liag o

|
They are usually smaller than this. |
l

You will need a microscope to see them.

Q& 3 5 2 = . . -
é * The unaided human eye can see objects that are about 0.1

millimeters (mm) long. :

'
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Check your understanding?

Put (/) or (X):
@ Cells are usually very smaill, ¢ )

@ The unaided human eye can see the cells of bacteria. C )
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—o What Is a System?

1
@ A ctivi | what Do You Already Know About
CthItl_.j @ the Cell as a System?

| Organism Growth and c.,ella

o ﬂ
» Living organisms grow and reproduce “ ﬁ

by increasing thenumber of cells.

¥ All new cells come from existing cells. .n..
Lm\.b\a EETS QJLI) Jh Y ‘)J\&u‘g 4.:;.” s JA-IJ

Properties (Characteristics) of Cells:

» Most cells are so small and cannot be seen without a microscope.

» Living organisms are classified according to the number of cells into:

_....__.-._—_.-..._.._-._-...—_.-__..-...-...-_-...—-...-—_-...-—_--..—-..—--.._-_
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i (1) Unicellular organisms: @

E They are organisms made up of only one cell.
i \Ex, Bacteria |
E [2) Multicellular organisms: ‘

They are organisms that have more than one cell.
\Ex. Complex organisms, such as humans, animals and plants.

» Our bodies contain many different
kinds of cells with different functions.

Biood Cells  Brain Cells Muscle Cells

{ Lginhol cusSus Soe ] zliad dua UL B s LAY -
: rone g J) LA sue JY5 o Luah BB ponids (S =
| LS e Busly Bl fo g giad AN QLS a0 :duAl Gutaf olals
ok o olgaat oF oLyl e Bumly b e ST Jo s53ad AN QLB oo :LNAY Banale SLEIS
Aafe il gy pods I AaLESLS LA (e aaadh o Liobuua g g3a3

%, » All cells consist of a cell membrane.
L "« Not all cells have a nucleus, such as red blood cells.
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The Cell as a System o

1

)

J ctivitg ;_p Cell Needs
Cells are microscopic building blocks
of all living organisms.

The cell is a e structure that
carries out all its own life activities.

Skin cells under
the microscope

Give a reason for... ?

Because cells carry out all the functions that organisms need to live,
such as:

1 Growing 2 Repairing themselves
3 Reproducing 4 Responding to the environment

REV R DR H!
e N
¥ e

The basic needs of a cell are similar to the needs of all organisms,
such as:

Oxygen gas and food to get energy 2] Water

Cells have a way of (i) in the needed materials and using them
to get energy, grow, and live.

Cells have a way of r¢lecising waste products.

(LA Ll olataayle
09 daadl SIS area § LUl duwbodll oolabiayl ayldas
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" ——o What Is a System?

Cell (Plasma) Membrane

............................................... -.._.._".L_-_---.._‘___.____

It controls (regulates) which substances can enter or leave the ceII |

Inside the cell

.

Glve reasons for...
M) The cell membrane allows water to enter the cell.
Because water is a basic need for the cell to live.

[2) The cell membrane allows water to leave the cell.
To maintain the proper water balance on both sides of the cell membrane.

e
L

What happens if... A

- Too much water enters the cell.
The cell will swell until it bursts.

:g\,.\';ll cliuall o
Dl cpe g sa3 ol U 3N alsl B (g obadl sLiaad) p<asy —
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il e Al A Zydal g W) e SN Yo 1) -

Check your understanding? &0

Put (V) or (X):
@ Although cells are very small, they are what keep us alive. C )
@ Cells must have a way of taking in waste products. ( )

@ Some substances can pass through the cell membrane, while others
cannot. ¢ )

|
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:_; 1 The ..o is the building unit of a living organism’s body. -

a. brick b.cell c.organ d.blood
| #¢ Humans are ... organisms.

a. unicellular b. prokaryote

¢.multicellular d.simple

| {8+ An unaided human eye can see an object ... millimeters long.
a.001 ~ b.0.005 c.05 d.0001
# An undided hurnan eye can't see all the following, except ... .
a.an onion’s cell “b.a skin’s cell
c.a bacterial cell d.a bird's unfertilized egg cell .
| 5 A living organism grows and reproduces by increasing the ... of '
' its body cells. |

a.number b. size c.volume d.length

' 6 All the following are multicellular living organisms, except ... .

, a.a bean plant  b.a cat c. bacteria d.a human
y | @ All the following are from the basic needs for the cell, eXCePt .. .
a. water b. oxygen ¢. food d.carbon dioxide
\ @ The oo regulates the substances that pass in or out of the cell,
a.nucleus ~ b.plasma membrane
c. cell wall | d. cytoplasm

9 Which statement about the cells is false?
a. All living orgoniLms are composed of cells.
b. All cells come from existing cells.

c. Most cells are microscopic in size.

d. Al cells have a nucleus.
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§) Put (V) or (X):

| 11 Most cells are usually very small.

"'_-'. 2' The unaided human eye can see d bacteria cell, .
e @ Different living organisms have similar cells that have similar functions.( )

|' ) Increasing the number of the living organism’s cells occurs during |
reproduction process only. ¢ I

| 5 The cell membrane allows water to enter the cell, but not to leave it. ()

@ There must be a water imbalance at the two sides of the cell membrane, |
so that the cell won't burst. ¢ )

i al 7 The cell membrane allows only the needed substances to enter thecell. ()|

0 ,' ‘8 Scientists can use o telescope to see the very small cells, ( ) %
{ 9 An unfertilized bird egg contains more than one egg cell. ( _
4 10 Multicellular organisms consist of only one single cell, such as the
5 5 | plantcell. - C )
3 Write the scientific term:
- [ @ They are the building units of life on Earth.
| 2 They are living organisms, and their bodies consist of more than one cell.

3" They are living organisms, and their bodies consist of only one cell.
4 It's a device used to see very small cells as a plant cell.

| 5 It controls the substances that enter or leave the cell. |
:ﬁlf' (6 It's a gas which the cell needs to get energy and perform its vital activities. |
| (7 They're materials released from the cell. |
| @ It's a liquid material that is necessary for the cell to do its function well |
i) Complete the following sentences using the words between |

the brackets:
(nucleus - shape - oxygen - energy - cell membrane -
size - waste products - food)

|| @ Cells in our body are different iN . AN e DECAUSE they
have different functions.

S [
| @ All cells are composed Of O

3 A cell takes in and
| Not all cells contain ...




Correct the underlined words:

2 A cellis a simple structure that carries out its vital activities,

'3 Bacteria are multicellular living organisms.

Living organisms can be divided into multicellular and unicellular i
organisms according to the size of cells in their bodies.

- |5 The cell will shrink when too much water keeps entering it.

Tross out the odd word:

1 Plant - Bacteria - Animal - Human
2 A skin cell - A plant cell - An animal’s cell - A bird’s unfertilized egg cell _
'3 Oxygen - Water - Carbon dioxide - Food

T hoose from column (A) what suits i in column (B):

1 Acellmembrane |a.is smaller than 0.005 mm long.

2 Abird’s unfertilized |b. length ranges between 0.005 to 0.1 mm.
eqgg cell

'3 Bacterium C. controls the amount of water that enters
the cell.

A skin cell d.is a very large cell.

Study the fallowing figures, then complete the sentences below:

" A Figure .. represents a bacterial
cell, as it consists of celi(s).

.. represents the cells of

a human skin.




i C) Give reasons for:

s _’; @B The cell provides the structure of the living orgonlsm 's body.

1 & A plantis con5|dered a multicellular organism.

R |
rJ
i

| @ Bacteria are considered unicellular organisms.

@ You can see a bird’s unfertilized egg, but you can’t see your skin cell
without a microscope.

& The cell membrane is very important for the cell.

I8 & The cells of the same living organisms are different in shape and size.

@ The amount of water must be balanced at the two sides of the cell
membrane.

[{®) What happens if:

| € The cell can't get its basic needs?

& The cell membrane is absent in an animal cell?

| @ Too much water enters the cell?




L

' Lesson 2

The scientist: Robert Hooke:

« In 1665, he used the newly invented
microscope to observe some too small
things to be seen by the unaided eye.

| wprs it ~
| Activitg @ Brief History of the Cell

« He looked at samples and described little sections in them.
« He was the first person to use the word “cell”.

e e e e e e e e e e = e

Improved microscopes have allowed scientists
to make new discoveries, for example:

(g &gy allall
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of numerous plant cells.

The nucleus of a cell was Later, scientists determined
discovered through observation that cells are the basic unit of

structure in living things.

Plant Cell

Nucleus
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"o Whatls a sstema

Give reasons for... ?

(1) Scientists have developed microscopes.
To be able to look at small things in more details.

(2) Scientists used information learned from one another’s research.
To understand cells better today.

{ il Ll LM Juolds 355! fosSaug Sall 3ol 5y gbls slalall ‘;Li,ow
Jundl J< iy LA g gblas] o Zatiiad) eilaglal) phasiaf poull slalall HiSe) § s ol e el sebw e

What happens if... ?

- The microscope wasn't invented. :
Scientists would not be able to discover the cell and its structure.

20,0 Science Prim. 6 - First Term
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The Cell as a Sysf;e.m o-

L i Hands-on Investigation:
l ACthltg \"} Using a Microscope to View Cells

Experiment@

'3 In this activity, you will also make observations and draw what you see

when you look at the skin of an onion under a microscope.
4

{ Tools: |
e o N
. @ B \_ \" i
Slice of skin of an onion Slide of skin of an animal
- N N N

\_ J L J
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“o What Is a System?
Steps:

@ Place the thin membrane of an
onion in the center of a glass slide.

|
|
[
|
:' .
Y (PR ;= v

———— e —— . e ] W T A T e e e

€ Carefully place the &% Examine the sample under the
coverslip over it. compound microscope.

-

T T g Ty £ —— B L

-=.|_.,_

Q Repeot the prewous steps;oﬁL "Ss_'h@lfai f*skln*of an . ﬂé*r{ifmoL
I w= L~

Observations:

»» The samples of an onion and an animal
consist of small units known as cells.

»» The shape of the cells is different for
the two samples.

»» Each cell contains many components.

cbhéli;éimff:

»% Cells are the «rr t building units that form diff-rent living organisms.

) Science Prim. 6 - First Term ;
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| The Cell as a System ©

[ Compound Microscope |

i Importance:

» It magnifies cells that can’t be seen by the unaided eye.

Eyepiece { We look at the specimen through it.)

Collecting the light from the
A sample for clearer image. _
v Coarse Focus Adiusti
justing the
Tube j clear focus on
Fine Focus the specimen.

Changing the magnifying power
by changing the objective lens.

Objective Lenses

Holding and moving|
the microscope.

Arm

Stage {Securing the slide on|

(The slide is placed on it.} Stage Clip the stage.

S

Nluminator

4 Providing a light soufce A :
[to see ihge speg:imen. ] ¥ Microscope parts
Base ) | functions are for

(‘Hoiding the microscope up)

Steps of using the microscope:
= - . ~ E]

(1) Place the microscope slide on the stage and secure it with the stage clips.

(2) Pick up the lowest-power objective lens.

(3] Look at the slide through the eyepiece while adjusting the focusing
knobs to get more clear view of the specimen.

[4] Clean up the slide and store the microscope safely when you are
finished.

Science Prim. & - First Tm‘{'C@J
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| @ .......... was the first scientist to use the word “cell”.

| @) All the following are form the parts of a compound microscope, except |

" | 8 The membrane of an onion consists of similar units called ... -

g You can change the power of magnifying of a microscope by using |

| @ Developed microscopes have allowed scientists to make new

— | @) The membrane of an onion consists of different units called cells. (

T hnose the correct answer:

a.Newton b.Hooke c.Edison d. Einstein

@ The nucleus was discovered during an observation of an enormous

.. cell.
a.animal b. bacterial c.human d.plant
(3) Scientists concluded that the ... is the basic unit of the organism’s
structure.
a. cell b.organ c.tissue d. system

the e
a.eyepiece b. objective lenses c.illuminator d.objective mirrors

a.cells b. nuclei c.organs d.tissues

another ...
a.objective lens b.eyepiece c. mirror d.arm

Put (V) or (X):

discoveries. (

@) Sometimes a single cell exists on its own as in bacteria. (

(@ The cell in an onion membrane contains many components. (

(8 A leaf cell and a red blood cell can exist in the same organism.  (

p. E R
, : ,i||| !-,'nﬁl

Scientists must be open to new ideas about how cells work. (

N N N N N N




' _ Write the scientific term:

@ It's a device that can be used to magnify cells.
@ They're the identical building units of living organisms.
1@ It's the type of water added on the samples in microscopes.

@ It's a part of the microscope through which you look at the Sd_hﬁplé_.-‘

1§ It's a part of the microscope that changes the magnifying power. -

Correct the underlined words:

(' A complex living system contains one cell.
12 We use drops of tap water on the sample in a microscope.

@ We look at the sample through the objective lens of the microscope.

# We change the magnifying power of the microscope by Using
a different mirror.

Cross out the odd word:

(1’ Objective lens - Stage clips - Eyepiece - Distilled water
@ A leaf cell - A red blood cell - A skin cell - A bird’s unfertilized eqgg cell

| @ The cell a.changes the'magnifying power of the

microscope.

: ([ J compound b.is the building unit of the living organism’s
microscope - structure.

'@ Changing the c.can be used to examine a thin membrane

objective lens of an onion.

Sqence Prim. é - First Term 0@
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' .Studg the following three figures that represent the samples

under a compound microscope, then put true or failse:

L]

Figure (1) Figure (2) Figure (3)
Red Blood Cells Leaf Cells Skin Cells

4 e —————— et e e ————

'“" AII the three samples represent microscopic cells. (
2 The three samples have different functions. (
3 All the three samples can exist in the same organism. (
(4) Each figure represents the basic units that form an organism. (

3 :
ﬂ 1 The following diagram ®

represents the
ﬁ Write the following labels:




S‘
| #@‘\ L3 e A = I"-
|| 7TV\ Act.wtg 7 The Parts of a Cell

») Living organisms are classified according to the number of cells into:

( @ Unicellular organisms

r  They are organisms made up of
k' only one cell.
l

EX. Bacteria
l' * The number of cells in living

L organisms varies.

. 2] Bone cells
Il - 3 Blood cells

© Multicellular organisms ‘

* They are organisms that have
more than one cell.

\Ex.

« Complex organisms such as

L humans, animals and plants.

% « The number of cells in living organisms varies, as follow:
" A human An animal has a variety
has about of cell types, including: cell types that perform
40 trillion cells. | |[1] Muscle cells | photosynthesis or
|

collect water and

mineral nutrients.

A plant has a variety of |

Aals sab € G cod L plusl elley -
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-0 tht Is .0, System?

[ Levels of Biological Organization ]

32 The structure of most multicellular organisms is organized into five levels:

work togethet
to form

work together

§

to form
work together
work together forfory (
to form ( §
‘ II-II‘II:

»» Each level plays a specific role related to that organism’s structure
and function.

Level Defnition

Cell  The basic (smallest) unit of life. Stomoch cells

. Agroup of similar cells that share a |
Tissue.- common origin and perform the same | - Stomach tissues

-~ function.
A group of tissues involved in
Organ 9 p. _ _ Stomach
: performing a particular function.
A agroup of organs that perforn
System group e P m Digestive system

a specific function.

Entire A group of systems that work

: Human
Organism together.

_ Science Prim. 6 - First Term
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The Cell as a System o

Check your understanding? 'G5 _

| 0 Complete the following diagram using these words:

" (Circulatory system - Artery cells - Human - Artery tissues - Artery)

)

l
o Choose the correct answer from the words between brackets:

@ The.......... consist(s) of a group of tissues.

(heart - blood cells)
@2 The cellis the ... unit of life. (biggest - smallest)
@ Both stomach and liver are ... : (systems - organs)
@ An organ consists of a group Of ..« (systems - tissues)

0 Arrange the following images according to the level of organization in

a sunflower:

<=
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| Structure of the Cell j
Plant Cell Animal Cell

Cell wall

Plasma
Membrane

Nucleus

Cytoplasm

»» Now, we are go”ing to study some parts of the cell and their functions:

()0 -

e N . —
Location: It surrounds the plont cel| from out5|de 1

Function: Itis made of cellulose, and it gives' the cell a de definite shape.

R e

Location: It surrounds the cell (cgtoplosm) —’
Function: It protects the cell and regulates what can enter or leave it. l

e e

‘Loeation: It is located at the center of the cells. g

‘ Function: It is the control center for the orgonelles o __j
|
.

AT TRROTS I ————

Gl'cwplasm _____________________________________________

Location: It is Iocoted |nS|de the membrone
Function: [t supports the organelles. |

e ———

| 9@999_“9 ® It's a structure within the cell that has a special function.

-—-'@ Science Prim. 6 ~ First Term




The Cell s o S,)\Isji.iﬁ/éo

Actiyi-tg._ @ The Functions of Cell Parts

Different cells have different structures.
»» The cells of multicellular organisms can vary greatly.

ot

~ [-Common characteristics: ).

| Most cells have cytoplasm, a cell membrane, a nucleus, and mitochondria.

Nucleus

Mitochondria

Membrane

Animal Cell

_. * It is the outer lining of the cell.
. It controls which substances can enter or leave the ceII

B - 1t is said to be “selectively permeable” m ;
. Because some substances can pass through it, while
others cannot. : s

* It is the gelatinous liquid inside the cells in WhICh other ‘

Cytoplasm
P cell parts float.
* It is responsible for controlling cell activities, such as: [
(1) Making proteins « (2] Cell division
5l pLaus o
Lgie a3 51l g s of o (30 olll § pSatl o aelu — ALl T L) Bl 50 —
AW Ganl piay Lty i (a5 o S alsl s oY @3l SLESS I 1ggslall oLl 5f Jliy —
. , ‘.\ ‘_\J..\}Lml
1Blgill o
Basua LA 063 alwdyl (2] uLuU,dlMsJ[I] e LAY Aadil § pSaTll o Aghuws —
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——o What Is @ System?

= They are powerhouses that supply the cell with energy.
-« Cellular respiration takes place in it.

S ﬂﬂl Cellular respiration:
¥ 3 It's a process of using oxygen gas to get chemical
e energy from food, so that the cells can continue to

function.

S giakd o

LAl U Sse o= |

LowigSill @ goladl Gudiall Suay -

(S 9iad) (yudiill o

Lgaslag shof opo Bulat (el feliall cpa B3N o Jpuanll tpousSYl aludiil Liles g -

Check your understanding?

Label the following diagram. Not all parts will be labeled.

Structure of a Human Cell

32,0 Science Prim. 6 - First Term



Choose the correct answer:

—_— [

@ The human body is composed of ............ cells. _
a.40 hundred  b.40 thousand  €.40 million . 40 trillion

2 All the following are from the c,_ellé_- Vfo,Und in the onimdl 'bodg; ,,_except-
a. 'bl.ood cells b. xylem cells c. bone éells " d. muscle cells
@3 A/An ... is aunicellular simple living organism.
a.human  b.animal c. bacterium d. plant
The tissue is a set of simjlar E T,
a. systems b. cells C. organs d. organelles
5 All the following are considered organs, except the. ... :
a.lung b. heart ‘. stomach d. muscle tissue
]i The sg;tems that keep'.o multice|lulor organism alive are divided into
e EVES, _
| atwo - b.three © ¢ four d. five
'@-AII- the following organelles are common in plants and animals cells, |
? excepf tﬁe:._..t';..w,.uw,. ' | ' _
a.cytoplasm. b cell wall ¢ nucleus d. cell r_ne'rhbroh'e |
Cell’s components ore‘suspende‘d N e i « "

a. nucleus b. cell wall c. cytoplasm d. cell membrane |

| © The ... surrounds the plant cell from outside and gives it a definite

shape.
a. nucleus b. cell wall C. cytoplasm _ d. cell membrone‘
|90 The ... is @ liquid that fills the cavity of the cell and is
| surrounded by the cell membrane. ' |
a. nucleus b. cell wall ¢. cytoplasm d. mitochondrion .

e ———Taes— — --.I"'. f
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© What Is a System?

The . surrounds the cytoplasm and controls the substances |
that enter or leave the cell. |

a. cell wall b. nucleus
¢. plasma membrane d. mitochondrion

Put (V) or (X):

9

Ak The number of cells in plants and animals varies from a species to

another. ' ( )W
) A stomach consists of a group of tissues. ¢ )
' The liver is a tissue, while the heart is an organ. (¢ )
The respiratory system consists of a set of cells. (¢ DI
' The cell is the smallest building unit of a living organism. (¢ ) II

' Both the mitochondrion and plasma membrane are found in plant |

! The cell membrane surrounds the plant cell from outside. o (

‘8" Nucleus, mitochondria and cell membrane float in the cytoplasm. (

and animal cells. ¢ )

The outermost layer of the cell is called "cell membrane”. (

f ot NS

4

7
(@
9

@ Write the scientific term:

It is a structure inside the cell that has a specific function.
It is a set of tissues forming a structural unit to perform a specific function. |
It is a group of identical cells that perform the same function.
It is a group of organs that perform a specific function.

It's a liquid in which the cell's organelles float.

It's a feature through which the cell membrane determines which
substances will pass through.

It's the outer lining of the cell that surrounds the cytoplasm.
It's the structure that controls the cell activities.

They are the powerhouses of energy in the cell.-

!

It's a process of using oxygen to get chemical energy from food in the cell.

el e oray
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Complete the following sentences using the words between .}'
 the brackets:

(cells - similar - nucleus - organelles - tissues)

5 A cell consists of ...... that are functioning in ... ways to maintain the cell.
; @} An orgon is composed ofasetof ... that are composed of a group of ...

" @ The e in the cell is responsible for cell division.

5 Correct the underlined words:

@ A system is composed of a set of tissues that work together.
| (2) The stomach and lung are considered systems.
| 13) The liver consists of a group of organelles.
| @@ The cytoplasm is the control center of the cell.

(5 The cell wall is a semi-permeable membrane that controls the i
substances entering the cell.

I

Photosynthesis process takes place inside the mitochondria.

@) The plant cell is the building unit of the human boduy.
|
P Cross out the odd word:

| 4 Cell membrane - Cell wall - Nucleus - Cytoplasm

II 2 Digestive system - Respiratory system - Circulatory system - Heart

Blood cell - Stomach - Lung - Liver

7 Choose from column (A) what suits it in column (B):

T B e U A L T 2 T Ol L R T A J ,',.
e Ny i w2 e ot d '..'J\*m..u. I‘-'-I.‘ “l

@ Nucleus a.is the control center of the cell.

@ Cell membrane b supports the plant cell from outside.

@Eell wall

c. controls the substances passing into or out of the cell.




(1) Figure () consists of tissues.

@ Figure () represerlyts‘q group
of cells. " '

i : Figure. "*E |
3 B 1 The following:diogrdm represents the ... .
s @) Write the following labels: 5 i

@ Give reasons for:

@) All organs of the digestive system work togéthen

2 The cell membrane has the selective permeability propértg.

3 The nucleus has an im’p"ortdnt role for the cell.

{4 The mitochondrion has an important role for the cell.

@n’ What happens if:
@ The cell wall in the plant cell is absent?

2) The mitochondria are absent from an animal cell?

..C@QfScience Prim. 6 - First Term)- =3
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The Cell as a Sysfem

aring Plant and Animal Cells

__________________________________________________________

» You know that plant cells and animal cells have. similarities and
differences.

)) Observe the following two flgures that represent the structure
of each cell. '

_____________________________________________________________

Animal Cell

Cell wall
Cell membrane

Golgi apparatus

Chloroplasts

Endoplasmic
reticulum

Cytoplasm’

Mitochondria

PO.C

Animal Cells nt Cells
g They don’t have a They have a
Differences J Y

cell wall or chloroplast. | cell wall and a chloroplast.

Both of them have common organelles, such as:
(1) Cell membrane (2] Cgtopldsm (3) Nucleus
(4] Mitochondria
(6] Golgi apparatus Vacuole

Similarities G
(5] Endoplasmic reticulum

Science Prim. 6 - First Term ¢ 37




P

o What Is a System?

[ Differences Between Plants and Animals ]

iy . ~
(1) PMI‘WS Chloroplast

»» Under the microscope, the plant cell has tiny granules.

These granules are green. m

\ _ Pigments of
* Because they contain the pigment of chlorophyll, | Chlorophyll |

0@? : ‘,
i How does the plant make its own food s

1] The pigment chiorophyll absorbs energy from sunlight.
u (2] The chloroplast uses energy to make food for the plant.

p
oobST G sl rad Spiin sl Yo (583 il 455 liand egSoang Skl ias Lbiall Lladl ] @i 13f o

cJadg oK Loy caus ol pdd clins Jo goiad laiudly o ol 45,5 (6855
g oKl Loy Yo (g 53a3 gl ol pad olnatl sda o
e.um;a:nsﬁ 2o e Clill (Sl AuS .
colill elié atual BUall elfs of padd) oladwdal audius (2] cowadidl eguds Cpe ABUAN ¢ Jad g K1 Lasion Laial (1]

© Animals
»» Animal cells do not have chloroplasts or a cell wall.
Animals can’t make their own food. (EM3Z)

 Because they don’t have chloroplasts.

Bones in cows

Animals do not take on the rigid m

structures that plants do. Exoskemo;\

of insects
| w N

» Because they don’t have cell walls.
»¥ Animals have other ways of keeping their shape.

» Some animals have bones. |
L Insects have an exoskeleton (a hard, shell-like covering). . )

gsls laa ol ol pad alusutly o Talsaall LA s gas . 1

LS sl i hasiatly apemg piad bpaiis L2 aiue (oo SUlgall (S5 Y &

(sols Jlas Jo g giad ¥ Lilpall YA Yt LAY Laaass Al JSbell puld olilgadidan g,

' Aels Jo Bliall 551 S0l Sllgaall gul
l gl Sty s Ziseel € ol 5elh Lg) il s fhe 5391 paanlly pUse sl Slilgaal) jan, o

—l’@ Science Prim. 6 - First Term




The Cell as System o
@ Different cell organelles: |

p Organelle g 1llustration N /—v%j

* It is found in the plant’s cell only.

* It's the rigid outside material that
surrounds the plant cells.

* It gives them a definite shape.

Cell wall

* It is found in the plant’s cell only.
* It contains chlorophyll and carries
out the photosynthesis process.

Chioroplast

LRI IIARES
osae MEE Sl ad ol Ly asat 30 dabial dua i) oll) o » CTRCIRT I N
Zpl_’nc.’x_:a.ﬂ ) x_.}fiuu‘.)\_!“

L;L,.AA.“ sl.'n..\ﬂljla.l..n‘s\,ﬁi‘g «J_-g.i\u\,ﬁ"n&dhd&g\,‘l:.‘io .Jn.i.ﬁ;:ab'el”;}.\..;‘,:.

Check your understanding? &%

1o 1
W Plants and animals have some very similar structures within their cells.

¢ )

2 Animals can’t make their own food because they don't have a cell wall.
¢
‘@ The Vacuole exists in both plant cells and animal cells. ¢ )
@ Plants have chloroplasts that enable them to make their own food.( )
® An animal cell has a definite shape because it has a cell wall. « )

Science Prim. 6 - First Term t@:}——-’J




=i 0ly  Common cell organelles: |

»» Both-plant and animal cells have common organelles to control,

-organize, and maintain the cell.

»» These functions are mainly done by the cell membrane, cytoplasm, cell

“nucleus, mitochondria, endoplasmic reticulum, Golgi apparatus,-and vacuole.

« [t.is the surrounding layer of the
Cell cell.
Membrane « It controls what materials enter
and leave the cell.
| * It is the gelatinous liquid inside the
Cytoplasm : :
L ; Yropiasm cells in which ather cell parts float.
' " | | « It controls the functions inside the
Cell - cell, such as: o
~Nucleus (1) Making proteins’
(2] Cell division
. A - It con ugar into energy f
Mitochondria verts sugar into energy for
- the cell.
( gia goA%s il J) S5 gm A3l pSazs [ Gplally Aoual) Tl ©
(oA DLl SlSo 4 ikt sallg LA Jads gadlgll Sl 5o ¢
LA pluitly oo g ] e LAt Jaly asliaghl § Blpsl) S o

A Bas J) S a3

t@c Science P'rim. 6 - First Term




The Cell as a System ©——

—

g Organelle pN

Endoplasmic * It helps in assembling and
Reticulum . transporting proteins,
Golgi

Apparatus oy m 9

(1 It helps in preparing,
packaging and transporting
_materials within the cell.

. A [2}1t helps in transporting

-'“". B g . materials out the cell.

. » They are saclike stru'cturés

| used for the storage of .
oo nutrients, water, and waste.

it - In plant cells, large vacuoles
contain water.

Vacuole

R The vacuole is Iorger in the plcmt celi than iri the animal cell m
Becouse the plant stores @ Iorge omount of water in the vacuole.

ligionll Jaig gan 3 solis © iy gyl A
A Jals umu,\ammw Chuity aunat fo telun o (ealgn e
Ll T Lal3a ool Jas e aelas “
il slully 281341 raliall Gy 3aTbaudun s ouSll iy S5 < 1 luclall Byl
el e Sl algadl) s aiad dnlali LA 3 .
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——3 What Is a System?

u.:.‘“ =

Actw_m m]ecta Planning a C%Cntg

e —— ——

»» Suppose you are an engineer, and you have been asked to design
a cell city model to display different organelles.

Cell wall (plants only): A powerful brick wall

#3 Cell membrane: Guards at the city gates

ccslall o (558 Slas 1(aks oGl ) sotadt Saatt[T)
Aald able pulse :g_,.l'a.“ ;L.h.iJl[Z]

Aigal 8 laf pulaa 1315 (3)

S aalgs Toams s iS55l (4]

S Jlas sdaa 353y &;a(5)

: ol Laogus 12y laall 35240 (6]
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Choose the correct answenr:
% Which of the following is found in both plant and animal cells?
<. Cell membrane b. Cell wall
. Large, water-filled vacuole d. Chloroplast
12 Which two organelles are involved in transportation?
1. Nucleus and endoplasmic reticulum
&2, Mitochondria and nucleus
«. Chloroplast and Golgi apparatus
o. Endoplasmic reticulum and Golgi apparatus
{3 Photosynthesis process takes place in the ........ while cellular
respiration takes place in the .............. :
. nucleus - cytoplasm b. mitochondria - nucleus
. mitochondria - chloroplast d. chloroplast - mitochondria
S are unique structures that exist only in the plant cell
«.. Mitochondria  i>. Nuclei c.Vacuoles d. Chloroplasts
8! The plant cell is distinguished from the animal cell by the presence

<. chloroplasts - nucleus b. nucleus - cell wall

<. chloroplasts - cell wall d. nucleus - cytoplasm
6 The v release(s) energy to power the cell.

=. mitochondria . cell wall c. nucleus d.cellmembrane
Do is the command center of the cell.

2, Chloroplast b. Mitochondrion

<. Nucleus d. Cell membrane

<. waste . cytoplasm c. water d. nutrients

\ | y
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—4 What Is a System?

(9 The o transports proteins in the cell. k
a. Golgi apparatus b. mitochondrion
c. endoplasmic reticulum d.nucleus
10 The i controls the substonces that enter or leave the cell.
o.cgtoplosm b. cell wall c. nucleus. d. cell membrane
11 The envelopes of the cell used for transporting materials are the ...
a. nuclei b. chloroplasts  c. mitochondria  d. Golgi bodies
| g [ T— in the cell resembles the powerful brick wall of a city.
" a.nucleus  b.cellwall - c.cytoplasm d. cell membrane
13 Golgi apparatus can ... inside the cell.
a. transport protein b. package waste
. ¢.make proteins d.oaandb

) Put (V) or (X):
1" Both plant and animal cells have common organelles to organize and

maintain the cell. : ( )
2 Chloroplasts release energy from the food, but mitochondria produce

energy from the sunlight. , ( )
'3 Chloroplasts have yellow grains colled chlorophgll plgment ( )
4 The outermost layer of a plant ce|| is the cell wall,

but the outermost layer in an animal cell is the cell. membrane. ()

5 The animal cell has a definite shape, while the plont cell has
an indefinite shape. . ¢ )

6 Golgi apparatus can transport materials inside cells, but it can't
transport them outside them. C )

7 The plant cell has a larger vacuole than that of the animal cell. ( )
8 The cell membrane looks like guards at the gates of a city. ¢ )

Write the scientitic term
1" They help plant and animal cells control, organize, and maintain the
cell. o)

! 2 It controls the functions inside the cell and cell division. o )
| "‘ 3 They are saclike organelles that store nutrients, water, and waste.

3 N = — e - —_/
val .r@(gence Prim. 6 - First Term )




The Ce|| as a System ¢ —

" /4 It's the fIU|d found in the cell that holds its orgonelles () I
| 8! They're organelles in the plant cell that convert light energy into sugar.
' G )
: é) They're organelles in the plant cell that power the cell with energy
: | (TR )
7 It's a progess that occurs inside the chloroplast. R )
8 It'sa pro'ces‘sl that occUrs inside the mitochondria. (— )

Complete the following sentences using the words between’
the brackets:

(Golgi apparatus - sugar - Mitochondria - chloroplasts -
exoskeleton - chlorophyll - Bones - endoplasmic reticulum)

e

... SUPPOI(S) the fish body shape, while a /an ... . .. SUpports that
r of insects.
2! In the photosynthesis process, ... absorb(s) sunlight, where ...
use(s) it to make the plant’s food.
3 o ransport(s) proteins produced by the ............ through the cell,
4. convert(s) ... iInto e‘nergg that is needed for the cell activities.

6 Correct.the underlined words:

(b Chloroplasts have a green color due to the presence of iodine pigment.

2) A plant cell has a rigid shape due to the presence of the cell membrane.

(3 Insects have a hard, shell-like support called an endoskeleton.

4) Cytoplasm is a solid matter that surrounds the cell’s organelles. |

8) The endoplasmic reticulum helps in the assembly and transport of
fats in the cell.

{6) The endoplasmic reticulum is the post office that packages proteins in the cell.

o Cross out the odd word:

1) Nucleus - Endoplasmic reticulum - Mitochondrig - Chloroplosts( ........................................... )
! | {2 Horses - Plants - Dogs - Insects ERT—
N - =
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'G‘Whot |s a System? v
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" X, g o
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Choose from column (A) what suits it i

y columin (B):

*?

Column (A)

‘Column (B)

@) Mitochondrion

a. is the packaging factory for the cell.

2 Golgi apparatu

s |b.is the food factory of the cell.

{3% Chloroplast

c. resembles the construction worker of a city.

& Vacuole

d. is the powerhouse of the cell.

& Endoplasmic
reticulum

e. is considered the storage facility of the cell.

6 Nucleus

f. resembles the city hall that controls all the .
cell activities. '

S &, .
& ... @B ... @ @ ...

__Figure i
@ Figure (
@ Figure (

@ Figure (

-2

)

B

49> Write the fol

The following diagrams represent the: ..

48 Mention the function of parts b and d.

s e

Figure b Figure ¢

S T s o e S —— T (=

) converts sugar into energy.
) is considered the protein maker in the cell.
) helps in assembling and transporting proteins.

lowing labels:
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® What hapuans if:
D Chloroplasts in a plant cell are damaged or functioning improperly.

s pop. o oy @ o e s Bon s
2iE Feasons 1o

1’ Both plant and animal cells have common organelles.

2 Animals can’t make their own food.

)

‘3 Nucleus is the command center of the cell.

@ The animal cell has an indefinite shape, but the plant cell has a definite
shape.

(8} Animals can keep their shapes.

(6! The vacuole of the plant cell is larger than that of the animal cell.

' Mitochondria are considered the powerhouse of the cell.

{8 The Golgi apparatus resembles the post office of a city.

9 The chloroplasts are the food factories of the cell.

10 Endoplasmic reticulum has an important role in the cell.

{2) Mitochondria stopped converting sugar into energy.

’ The endoplasmic reticulum is absent from the cell.

e

@ The Golgi apparatus is absent from the cell.

| 8 The plant has a small vacuole, ’

[ L~ gy

— y
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correct number that represents the followlng orgcmel[es

Hands-on lhvestugdtlow

E ACt'V"CU ﬁi Build a-Cell City

» Observe the following fngure that represents a small citg then wrlte the

1]

4

22 Number

»» Number ........
3» Number ...
) Number .......
)) Nurhber ...

represents the nucleus. Y Number. ...

represents the cell wall. » thber

represents the vocu'ole.f 2» Number .........

represents Golgi apparatus.

represents the endoplasmic re{iculurﬁ.'

@O' Science Prim. 6 - First Term

... represents the cell membrane.

represents the chloroplast.

represents the mitochondria.




The Cell as a System
Lesson @
vidence Like a Scientist:

] Activity 12 fecersgvidence i

» Now, you have learned about the cell as a system, look again at
Building Blocks of living organisms. You first saw this in Wonder.

Plant Cell
9 Question:

»» How can you describe Building Blocks of living organisms now?

o My Claim:

e Evidence:

2
' Scientific Explanation:

Science Prim. é - First Term J



o What Is a System?
Bﬂm in Action
Activrtg_ @ Careers and Cell Biology

»» Cells are very tiny, For example: a

* The typical animal cell measures about
10 microns, or 0.001 centimeters, in diameter.

* Their internal structures are even smaller.

Cohd

Compound microscopes
magnify cells so they
seem larger.

" They are scientists who studu”"‘
Cells

HiA O : - i
biologists cells by U§|ng MICroscopes in
- - laboratories,

The roles of cell biologists:

(1] They study how cells function in living organisms.
2] They conduct experiments and investigate how cells respond to
different variables.
They analyze data and present their findings to other researchers.
Some cell hiclogists can work with doctors. m
To watch hbw ‘é'é‘l‘ls can work to repair body parts
or how cells respond to medications.
(8] Some cell biologists work in agriculture. (CHE)

To study how plant cells respond to different environmental factors.

~
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The Cell as o Systei: o

[ Staining Cells ]

»» Stains (dyes) are used to make the cell’s structures more visible under

a microscope. (ENZ)

* Because cells are usually clear and colorless and it is hard to see
their structures, even under a microscope.

) Different stains are chosen for different types of cells.
»» Some stains highlight specific areas of the cell, for example:
- Methylene blue dye makes one part of the
cells more visible.
) As you look at the image of cheek-lined
membrane cells (taken from inside the mouth),

notice the blue stain that helps you see the
nucleus clearly.

~
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What s a System?

[ Cells in 3D J

»» Scientists have built a microscope that shows a live cell in 3D.
»» This means that scientists can see the top, sides, and layers of a cell.

_ salafdyl 5M5 By gaoy gsmq
SN 58 L) G2 gy ol sSiug Saa Lpaiumd (LAl D50 Juindd Ay pka slalall 5ok o
ol K ey ioilsad) oy el Go LA 45, slalall (Say &l Jas Lo o

S, e ) )

‘The importance of seeing cells in 3D:

(1] This helps biologists learn more about cell parts and how cells divide.
(2] This helps doctors who treat cancer to offer more help to patients.

Note:Cancer is caused by cells that divide too quickly.
bl S 8 gacs LAY &5 dyoal
Agobait i€ o LA elyad e w311 i yan o slas¥l slale 2830 o3a wobud of oS (1)
Ol pally abiall a0 G gatlay cpdll bt sctus of (<as (2)
B2 ey iSRS i araS Ol (250 ¢

How does the 3D microscope work?

(1) These new 3D microscopes take pictures of the cell in layers.
(2] A computer puts the layers together.
(3] Color is then added to the image.

gy Sl Joe daiug
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1 In a plant cell, which type of city structure would best represent the

a. 10 microns b.2 microns  ¢.10 mm d.2cm

3 Biologists can work with ... to figure out how cells respond to
medications.
a. teachers b.engineers = c¢.doctors d. drivers

4 All the following are from the cell features, except that it is usually ...
a. very small b. colorless c. clear d. colorful

5/ We can see the nuclei in the cheek cells under the microscope using a
stain called ... :
a. tap water b. chlorophyll  ¢. methylene blue d. olive oil

é Studying the........... by cell biologists helps doctors treat cancer.
a. cell division b. cellular respiration
c. photosynthesis process d. digestion process

7' .o 1S USE 1O add color and make the cell’s structure more visible
under the microscope.
a. Cytoplasm b. Stain c. Crayon d. Tap water

@ Put (V) or (X):

3 Cell biologists can study the cell by using microscopes in the

5 The same stain can be used for different types of cells. (

Choose the correct answer:

function of chloroplast?
a. City hall b. Food factory . Power plant d. Storage facility

2 If the diameter of an animal cell is 10 microns, then the diameter of its
nucleus may be ... .

‘b The typical plant cell measures about 10 microns, or 0.001 centimeters.( )

2 Cell biologists work in industry to study the plant cells’ response to
environmental factors. ¢ )

laboratories.
4 The 2D microscopes take pictures of the cell in layers.

S . v
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> What Is a Systeh?

: /;z The pictures taken by the 3D microscope are colorful. (

Write the scientific term:
@ He/She is the scientist who studies the cell function.
2 It's the place where biologists study cells.
- It's the stain used to see a specific part of the cell under the microscope. |
* Itis used to put images of the cell layers taken by a 3D microscope together. ._
5! It's a disease caused by the abnormal division of a cell too quickly.

Complete the following sentences using the words between _-

the brackets:
(computer - 3D - color - Methylene Blue - microscope -

cell wall = nucleus)
1. Scientists have built a microscope that shows a live cell in ... .
............................. takes pictures of the cell in layers that are put together
............................ ,thena.........is added to these images.

is a dye used to see a nucleus in a cheek cell. |
£ In a cell city model, the city wall represents the ..., while the city |
hall represents the ... |

Correct the underlined words:
@ Stains (dyes) are used to make the cell’s structures more jnvisibic.

| @5 Cancer is caused by the division of a cell too slowly:

o Give reasons for:
XY tis hard to see the structures of the cell without using stains.

12" Cell biologists help doctors to treat cancer.

@ What happens if:
'@ A cell in the human body divides too quickly.
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a. cell wall b. celI membrone ¢. cytoplasm d. nucleus
& ... was the first scientist to use the word “cell”. |
a. Newton b. Hooke c. Edison - d. Einstein
@ ... arethe powerhouses of the cell that convert sugar into energy.
a. Chloroplasts  b. Vacuoles c. Mitochondria d. Golgi bodies
4 The ... directs all the activities of the cell, as cell division and
producing protein.
a. cell wall b. cell membrane c¢. cytoplasm d. nucleus
(B) Write the scientific term:
- It's a process that takes place in the chloroplast. GRS ) |
[ Question (2
(A) Put (V) or (X):
@ Both plant and animal cells have same size vacuoles. ¢ )
&) Methylene blue is a type of dye that is used to view a cell's specific
organelle clearly. ¢ )

@ The microscope has only one magnifying power. ¢ )
@ Photosynthesis process is an opposite process of the cellular respiration.

¢

(B) Cross out the odd word:
- Plants - Bacteria - Animals - Humans

Question (3

(A) Complete the sentences with the words between brackets:

(endoplasmic reticulum - chlorophyll pigments - vacuoles - Golgi apparatus)
& Chloroplasts contain green grains called ............ :

& The ... transport(s) proteins produced by ........ through the cell.
@& The ... .. store water, nutrients and waste inside them.

(B) What happens if: Too much water enters the cell.
— = o
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MODEL EXAMS on Concept
(_Q ° Model Exam/ < 1

(A) Choose the correct answer:

@ The ... is the building unit of a living organism’s body.
a. brick b. cell C.organ d. blood
@ The ........is found in the plant cell, but it is absent in the animal cell.
a. cell membrane b. cell wall C. nucleus d. cytoplasm
@ The .. . is a liquid inside the cell that surrounds the orgonelles
Q. cgtoplosm b. cell wall
c. nucleus d. endoplasmic reticulum

@ It the diameter of an animal cell is 10 microns, then the diameter of
its nucleus may be ...
a.10 microns b.2 microns  €.10 mm d.2cm

(B) Give a reason for:

- Mitochondria are considered the powerhouses of the cell.

(A) Put (v) or (X):

@ The living organism grows and reproduces by increasing the size of
its body cells. e ¢ )

@ The microscope helps us to see d verg smoll cell as a bird’s
unfertilized egg. ¢ )

@ The cell wall has the selective permeability feature. ¢ )

@ Cancer is caused by the rapid division of a cell in the human body.

¢ )
(B) Write the scientific term:

- It's a vital process through which the cell uses oxygen gas to get the
needed energy from the food. ——

(A) Choose from column (A) what suits it in column (B):

Column (A) Column(B) s
@ Tissue a. converts sunlight into sugar in photosgnthe&s proceés_
& Golgi apparatus | b. controls all cell activities. i, L
@ Chloroplast c. consists of a group of similar ceIIs e “
& Nucleus d. packages and transports proteins in the ceII ]

L L(B) The opposite diagram represents the ...
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The Body as a System

Concept Objectives: Key Vocabulary:
n o ; T T ' '
. By the end of this concept, students will be able to: * Pancreas * Bladder
E » Create a model to demonstrate understanding of the * Excrefory system
- relationship between cells, tissues, organs, and systems. * Circulatory system

* Gallbladder * Gland

- ¥ Collect evidence that shows that the excretory system is

'. i TS W) i » * Contract * Kidney
an example of the coordination among multiple body , R

I * Tissues  ® Digestion
SYSIRs: * Lungs * Urethra

» Describe interactions among body systems to explain aMusds  “.UHnGry sysiam

how they contribute fo the overall function of the body. * Endocrine system
> Argue from evidence that fhe bOdy isa sysfem O{: ¢ Musculoskeletal system
interacting subsystems composed of groups of cells that * Nephron

form tissues and organs.




The Body as a System

Activity 1 Can You Explain?
Activity 2 Danger Response

What Do You Alreadg Know About the Body as
a System?

Activity 4 Building Living’ Sgstems
Activity 5 Moving Muscles

Activity 6  Mighty Muscles

Activity 7 Systems Work Together
Activity 8  Getting Fuel

Activity 9 The Excretory System

Activity 3

Lesson 5
Activity 10 Hands-on Investigation: Getting Rid of Waste

Activity 11 Systems Working Together

Lesson 6
* Activity 12 Record Evidence Like a Scientist: Danger Response

Activity 13 Technology of Diabetes Treatments
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The Body as a Systém o

E ACthity f Can You Explain?

3» What happened to your body whain yau ware narvous while taking
- afest?

When | was nervous,
my heart raced,
| got chills,
| started to perspire,

and my stomach hurt.

T bl gl 4] elil ) Ladds (Lo fada & sall La »
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Which system was involved when your heart was beating quickly?
3 The circulatory system.

How do organ systems work together o nole cody systern?
3 The brain is a part of my nervous system, so when I got nervous,
my nervous system must have interacted with my circulatory system.
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What Is o System?

( The Body as a System |

LYY YYY .

A Skeletal A Respiratory A Muscular A Circulatory A Digestive A Nervous
system system system system system system

3 Each system has a specific job.
» All body systems work together in harmony to keep humans alive.

Examples of systems that work together:

U Digestive System Muscular System U

the muscular system to

grow and repair itself.

The digestive system
t provides nutrients

B Circulatory System Muscular System U

encourage the muscles of

When 'm nervous,
?mg heart beats faster my body to move faster,
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The Body as a System ©

mActwitg,?,, Danger Responiée

»» The sympathetic nervous systemis a part of the nervous system that is
responsible for controlling involuntary body functions, such as heartbeat

and breathing.
Sl ol s e Lol paual iSUsg § pSaill e i) sag o pnandl Sleadl e 3o 5o sgliaanll puanll lgall -

.uumla.c_,w d.\.ﬂ.&u r..\." L.i.ab\, i__‘_']l-.

3» When you are stressed,
the sympathetic nervous system is activated, then
stimulate the adrenal glands which causesa number
of changes in the body, including an increase in:
(1JHeart rate (2] Blood pressure [3)Breathing rate

Sl s 5ol idie paadl § wlpsall Gaas Sigua o ol 808 Ghas g (golisend] punall Slgall basis Tigia 0S5 Lasie
-uﬂ-a:k:\.“ Zch d..\.\.a3 fr..\." .L:.i.ab\’ m__\lﬁ.ﬂ

»» How do body systems work together to produce physical responses?

When my eyes see danger,

to begin responding to the threat.

(2] My muscles use energy to contract,
which causes my body to move.

‘1‘:\' /." i — *—._\_'}'
8| move so that | can fightor flight Y,
' from the dangerous situation. ¥
’ ?;’,*..h_‘sd:qygug;@:ummﬁ.uu-]

Al Jan Les L8 didae 3 Tills calaad ellgias (2] L ayugill Lolaial suad enbaatl 5,0 Sl Juys (1)
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S . - -
é' * Eyes and brain are parts of the nervous system. :
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What Is System?

( : Y CRpr o What Do You Already Know About the Body
‘g 'ACﬁVity 3 as a System?

»» The nervous system directly controls various organs of the body.
»» The brain receives information from many organs of the body and
signals these organs to maintain proper functioning.

»¥ The skeletal system allows us to move when our muscles contract.
s Sy punadh bzl o wsaall @ amall Slealt oSty ¢

Basall Lgislags aLal Ll 0ia ) Slols] Jusss puadl sliael o wssall (o claslalt Jabluy Al «

cebaall (ol e 8sal o Labuad Jgll Sleatl asbi ©

[ The Interaction Eetween Systems |

The nervous system depends on other body systems functions:

~ For example, nerve cells need nutrients
o i .'-I: I. - A .. J . .'._.'.. ’,r.".IIP!—' H
stive Su _ -u-;:_;*".‘_:!-_;?i! m The Nervous System

The nutrients enter The nutrients are The nerve cells

the body as food that  transported to use nutrients to
is broken down by nerve cells by perform their
the digestive system, ) function.

." L r'l.
“

':.uouit_l"unders'tunding? &

(arm - brain - eyes - heart)
1 To pick up a glass of water, the ... first see the location of the glass on
the table.
2 The......... then coordinates the needed movement and sends instructions
to the muscles.
3 The ... pumps more blood to feed the muscles required for movement.
L # Muscles in the .. then contract to move toward the water.
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Choose the correct ans

. The . system prowdes nutrients for the skeletal system to grow
and repair itself.
d.nervous b. digestive C.urinary . reproductive

2 When you get nervous, there’s an interaction between your ... ..and

. Systems.

a.circulatory - urinary b.skeletal - urinary
C.nervous- urinary d.nervous - circulatory

3" All the following are emergency situations, except being ...
a.stressed b.nervous C.sleeping d.scared

4 When you are stressed out, your ... isn’t affected.
a.heart rate b.breathing rate ¢.blood pressure d.bones’ size

{5) When your eyes see danger, they send a signal to your ......... .
a.muscles b.brain c.stomach d.lungs

6’ The eyes and brain are parts of the. ... system. ,
a.skeletal b.urinary C.nervous d.circulatory

7 The . pumps more blood to feed the body muscles to move.
a.heart b.brain ¢.stomach d.lung

8 To pick up a glass of water, the brain sends a signal to the muscles of
Your....cuu. 1O MOVE,
a.stomach b.arm c.eyes - d.nose

9 All the following may occur while being nervous, except ... .
a.perspiring b.the increase in heart rate
¢.calming down d.stomach aches

@ Put (/) or {X}:
@1 Your heart calms down when you feel nervous. ¢ )
‘2) The heartbeats in the circulatory system accelerate when feeling afraid. ,
| (4D

“3) When you start to run faster, there’s an interaction between your heart
and muscles. (0D

‘4) While taking a test, you may feel nervous and chilled out, and you may :
start to perspire. ( )

b B s
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What Is a System?

f@ The sympathetic nervous system controls voluntary motion. ( )\‘
@ The brain does not respond when feeling stressed. )
@& During danger, your breathing rate increases. ¢ )
@ Muscles don’t need energy to contract. ( B
@ The heart coordinates the needed movements and sends instructions

to the muscles. )
& Every system in the body works individually when exposed to danger.

.
Write the scientific term:
1) The system that stimulates the adrenal gland when feeling stressed.
& The system that provides the body with nutrients.
@ The system that is activated in response to acute stress.
& A type of glands that are stimulated during stress.

@ An organ that sends a signal to the muscles to begin responding to any
threat.

@ The system that allows us to move when our muscles contract.

& The system that is responsible for transporting nutrients to the muscles
cells.

@) The system that breaks down food to get nutrients.

@ The system that controls the muscles of your heart and stomach.

) Complete the following sentences using the words between the brackets:
, (nutrients - adrenal - physiological responses -
sympathetic nervous system - heart rate)
1" In a dangerous situation, your body systems interact to produce .............,
such as the increase of ... .

@ Nerve cells need ... to do their work.
@ During acute stress, the ... system is activated, then stimulates
e | [o]ale I}

Correct the underlined words:
@ Your heart rate decreases during an emergency situation.

& Thyroid glands are stimulated when feeling stressed.
& The circulatory system allows us to move when our muscles contract,

&l - A
" o n o
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The Body as o System

Q

& T . N

Mention the function of the following:

1 The digestive system 2 The skeletal system
o Choose from column (A) what suits it in column (B):

Column (A) A Column (B)
1 Adrenal glands | a. are carried by circulatory system to all body parts.

2 Digestive system | b. supplies body muscles with nutrients.

3 The brain | c.causes an increase of the heartbeats during stress.
4 Nutrients ~ | d.is an organ of the nervous system.
| 2 = ([ — 4

In the following figures, complete the steps occurring to

pick up a glass of water:

e

Figure (q) Figure (b) Figure (¢) Figure (d)
1 Figure (......) sees the location of the glass.
2 Figure (.......) sends a signal to figure (.......) to contract and move
toward the glass. .
3 Figure (.......) pumps more blood to feed the muscles.

0 Give reasons for:

All body systems work together in harmonu.

2 The digestive system is important for the body's muscles and nerve
cells.

3 The skeletal system can’t do its job without muscles.

4 Your heart pumps more blood to your muscles while running.

5 The digestive and circulatory systems depend on the nervous system
to function.

® What happens if:

1 You feel nervous while taking a science test?
2 Your body's muscles don't get nutrients?

\ 3 Your arm muscles controct"

W

(Science Prim. 6 - First Torm ¢




T ST

@ A'Ctivitg @ Building Living Systems
Tick (v") on the correct answer:
A" All living organisms are made up of ... .

{ bricks & cells

2 The cells inside humans are..... in shape and size.

AT

@ smiar @0 different
How can something so small create a much larger organism?

» Although the cell is too small, it can be organized with other cells to
treate larger systems and build up the human body.

are bundled are bundled are bundled  works with other
tqgetherto form  together to form together to form  systems in the

s e Y

.

+
ehasrus il / -
Muscle Muscle Muscle Muscular Human
cells tissue (an organ) system body

» Although cells have things in common, they have different shapes and sizes.

Cells have a variety of shapes and sizes.
» Because cells must be specialized to perform specific functions.

Ldalis gesl):LgJS.:Jah%-?iuﬂbJs-ﬁ“:‘w‘5"'—"“&1‘*"“"-‘["5‘5“(‘E‘“' ‘
plaaSly JISEYN (o sysall Loio amsy &if ] Basaa slas § Unas lfids LNAN o o a2, o,
?QA@A’QM'M&}BWL‘ :
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The Body as a System ©

| Cells to Tissues |

For example, | Muscle Cells
(1) Muscle cells need to be shaped like long fibers. @‘N

- To allow the movement.

- To be able to store and use energy quickly. fMuscIes: : 1
They are
2) Muscle celis do not work alone. (EME) bundles of long
- Because each cell is very small and must work with | fibers that allow
hundreds of thousands of other cells to be effective. |Movement.

dalidall LYAY o )
( Bl 3af 5 013380 o 5005 005 0 o LS Sl pvaad) Ao ll S8 o 03565 o i il LA (1]
e
0SS (oA LA e YT @lBa g Joad O iy LU e Dibidadl Ll paad o siay cilaall Y Jaai ¥ (2]
A

| Tissues to Organs |

»» An organ consists of group of tissues.

Organ e Itis a part of an organism that has a specific job to do.

» In a muscle,
« The muscle cells are bundled together to form tissues.
* Bundles of tissues are organized together to form a muscle.

( LAY daw] o
Zowl (o degama (o gudall ST~
Boase diaby sufs pUSS (e e et gudial —
il 00 53 e Lliaall QAN paai o
Mude a3 il Adall J83S o jaf alanis
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—o What Is a System?

-

gga-mple: The muscle that is on the front part of your upper arm,
between your elbow and your shoulder.

[
@

- —

Shoulder

=

: The front
muscle

| Organs to Systems

»» There are many organs in the body.
»» Most organs work as part of a larger, interconnected system.

The Itis a group of organs that work together &
system  to do a specific job in the boduy. =

Musculoskeletal System

It is the system that consists of a group

of organs such as bones, musciles, Skeletal Muscular

ligaments, and tendons, and cartilages.  System System

) Each organ of the musculoskeletal system's organs is responsible for its own
specific role, but all of these organs contribute to performing the system's job.

T Apats o linliifalanss el 3 eliadYl e wyaall dag e
‘;.un.“ g_} [ABEwY :Ln._dny ‘4‘9-53-‘ (P9 Jaas g_}:.'" sladyl o 1“3‘“%‘\9@ ::JLGQ-" .
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The Body as a System o—

' Systems for a Whole Body |
»» A system can't work separately to keep the organism alive.

»» Most simple tasks that you do every day require many systems to
work together at the same time.

» For example: }
When you play football, it requires a collaboration between:
* Respiratory system
o.Circulatory system
* Nervous system
* Muscloskeletal system
* Execratory system

) G alis e Blaath 13 ik Jany of o ¥ plsill e

gl puid 3 Gio Jaall Susse 83gal allads Gags Lgauss 3l Aasasdl algll o waaall e

ez JSoedt Juaall Sleatly praadl Sleadls o gull Sleadly uiiill Sleatl oo Gslasll s Gllady (udlh 5 Sy caali Losic ¢
Zbay

L&y

Check your understanding? ‘&8

Put true or false:
@ A muscle is considered as an organ.
@ Muscles are bundles of long fibers that allow movements.  (
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——o0 What Is a System?

/'e“\ ROt e y
4Act|v|tg @ Moving Muscles

» Let’s do a simple activity to learn how '\""’?i
the body systems work together.
(1) Make a fist. (2] Now bend your elbow.
(3] Then lift your fist toward your shoulder.
Take your opposite hand and feel your muscles along
your arm as you repeat this movement.

How do the muscles move?

'_When your forearm is e When your forearm is ’
\ pulled up ‘ moved down

Front muscle Front muscle

(contract) (relax)
Back muscle Back muscle
(relax) (contract)

S ¢ The skeletal muscles cause bones to move.
-« Amuscle can only exert force when it contracts (shorten in length)
to move a bone in just one direction.

You can move your fingers, legs, arms, and other body parts.  (ENZ)

» Due to the contraction and relaxation of the skeletal muscles.

Lo ) 5yl ol S Gyl doauas boLiiiy agdil .
A 5l 030 51,3 s8] elol )3 e 3 pon ity (539 g o iSS gat il pdly e g ey Lad i
LAl dlaal) by dsaldl] dladl (audin el Jf sebudl G Losie — $otldall o )23 B o
| Al Alaal) Ay dasledl dliad) dawiis Jiwl J) acladl ¢,a5 Lesie —
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70 1D Science Prim. 6 - First Term




rC X '___'_-_;.'«-' 5 N
| 'Ses on \—e‘~"*‘~”°“—ﬁO P

Choose the correct answer:;

1 Which of the following is in order from the most complex to the simplest?
2. Cell, tissue, organ, organ system
. Tissue, cell, organ system, organ
<. Organ system, organ, tissue, cell
¢. Organ system, tissue, cell, organ

2 ... are made of long fibers to store and release energy to allow
movement.
<. Bones b. Muscles c.Blood cells  d. Joints

3 A group of similar cells are organized together to form a/an ... ..

2. system b. organ c. tissue d. organelle
4 A/An ... consists of a group of tissues.
a. system b.organ c.cell d. organelle
5 A/An ... 1s a group of organs that work together to do a specific
job in the boduy.
. cell b. tissue c. system d. organelle
6 A muscle can only exert a force wheniit ...
i, controcts b. shortens in length
c. stops moving d.aaondb
7 The musculoskeletal system consists of ... :
a. muscles b. bones c. tendons c. all the previous
0 Put () or (x):
1" A muscle is a bundle of short fibers that allow movement. (¢ )
2. A muscle can store energy, but it can’t use it. ( )

3 The muscular system is the only system that you use while running.

()
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o Whot Is a System?

/(:-,4" The cells of a multicellular orgo_ln_ism have différeht s_hope_s_ and sizes.
¢

8 Atissue is composed of a group of organs. (¢ )
& Muscle cells can work individually to allow movement. ()
7 A muscle contracts to move a bone in only one direction. ()

0 Write the scientific term:

1 A bundle of long fibers that can contract to allow movement.

2 It is a group of organs that work together to do a specific job in the
body.
‘3 It is the system that consists of a group of organs, such as bones,
muscles, ligaments, tendons, and cartilages.

4 The type of muscles that cause a bone to move.

o Complete the following sentences using the words between the brackets:
(organ - skeletal - contracts - front - bone - force - one)

1 Muscles exerta............ on bones when they contract.
‘2 The contraction of a muscle moves a in direction(s).
3 The.... .. I8 @ part of of an organism that has a specific job to do.
‘4 The ... muscles cause movement when they contract.
':.5:  When you lift your fist towards your shoulder, the ... muscle of
YOUr UPPET QrM .. .

O Correct the underlined words:

‘1. Skeletal muscles work with blood to allow movement.

‘2 When a muscle relaxes, it shortens in length.

‘3 An organ consists of a group of systems.

o
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Cross out the odd word:

Tendons - Ligaments - Blood - Cartilages

Choose from column (A) what suits it in column (B):

 Columnd) Column (B) iy
1 Atissue ~|a.is a bundle of long fibers that contract quickly.
2 Amuscle b.lIs organized and bundled togethe_r to form a tissue.

| 3 Grou_p of cells

C.is made up of group of tissues.

4 An organ

d.is made up of similar cells.

Give reasons for:

1" The cells of a multicellular organism are different in shape and size.

2 Our body's bones depend on skeletal muscles to move.

3 Muscle cells need to be shaped like long fibers.

4 We can move our different body parts.

5 Muscles need to store energy.

(Science Prim. 6 ~ First Tern?}:@)
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| ACthItg M@ Mighty Muscles

» You have learned that muscles must contract and relax to allow for

movement.
There are two types of muscles:

&

Involuntary muscles
e @ Involuntary Muscles J

' They are muscles that have an automatic movement that you can't control.

Voluntary muscles (Skeletal muscles)

+ -« Examples of involuntary muscles:
. o .

@ Heart Muscle:

» The heart muscle contracts and relaxes without

any rest.
:% The heart pumps blood through your body. (ENZ)

To send oxygen to your cells with each heartbeat.

—

@ Eyelid Muscle. ) Euelid muscle '
[3} The eyelid muscle contracts when you close your-eyelid. 5 vy

»¥ You blink about 10 times a minute without even thinking about it.

bl

L}

'3 « There are other involuntary movements in your body, such as:
1] Movement of food through the different digestive system parts

, (esophagus, stomach, and intestines)
2 Movement of blood through out your body.

‘Jhe .L,;_u,s_\.m,_,seu_,t_uub L4 5m ciluhe oa:daul {51 bl 1y
il e (1 » There are othé&r.muscles surrounding

B3 (gt baaniSy A — B} Alude 1]
oo cpnah ef30] U @ pull QBN g Bt S e = L
A g the eyeballs'ts help move your eyes
onall G ME] ke palt Aluse Bt sopadt dlide (2]
S g ARaBall § 2o e liae Ghesi

in different dlrections
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The Body as o Sysfém o
@) Voluntary Muscles |

| Theg are the skeletol muscles W|th wh|ch gou can control their movement.

o -

. Arm Muscles: )

-

»» Bending your elbow takes the action of two different voluntary muscles.

When you bend your arm When you straighten your arm
Front muscles Front muscles
(contract) (relax)
——Back muscles |
Back muscles N, (contrach)
(relax) i
The muscles in the front of your The muscles in the back
'upper arm contract, while the muscles | contract while the muscles in
in the back of your arm relax. | the front relax. |
b Rl Al doss ey alall Aiall QA g, (28 i+

LAl Wdhall (2030 Lalay daoled) dhaall dawyis p1oal o5 sie «

Skeletal muscles

They are the muscles that move the body's bones.

. Forearm Muscles /4

()) When you turn your hond over, it takes the action of two important
voluntary muscles in your forearm.

When you palm facing up, When you palm facing down,
|

One of your forearm muscles contracts. 2 e M i

Two muscles contract,

I | o, |

RNV D _sdn,wgm uLuuLM Olilae Jaad s Zady 5oas Leais -
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——0 What s a System?

O Neck Muscles: )

-
»» Two important neck muscles work when you move your head up
' and down.

When you lift your head up when you pull gour head down
One of your neck muscles contracts. The other muscle contracts.

\3 : _
Il 1 ; "\
| *A &
il (eadds of JeY clul, 265 Loaie 433,01 § Sliala Glilae Joas o
cludy ais sl a1 (anEis Laiy welul, 1ds 8T Latan Gandss :Jand Lgundds of Jo¥ eluly @b s Losie —

. ) Abdomen Muscle

(_

£» On each side of your body, you have two
important abdominal muscles (abdominals).

#% When you twist your body to one side,
» The two muscles on that side contract together.

 The two muscles on the other side relax together.
et erliia, e puadl aile e ool § liage liliae dd e
AU ol e oGhaadl b ey Lo Liladi 13 o lilinall (aadis puiladl oo dpas 53 Losle o

8§ « There are other voluntary movements in your body, such as:

(1) Movement of the jaw's muscles to move teeth to chew food.
2] Movement of muscles in your limbs as fingers, arms, and legs -
that help you to move them.

——c§ 78%0 Science Prim. 6 - First Term




The Body as a System' o

. Activitg " Systems Work Together

»» The body systems work together to help your body face danger.
»» Your body has a physical reaction to stress or danger.
»» One way to describe this collection of symptoms is called “fight or flight”

Endocrine System

»»When you-face a danger, your body gets readg
to fight'a threat or to run away from it

(1] Your eyes see danger and send a signal to the brain.

(2] Your brain sends a signal to the body to initiate a
reaction to the danger.

AA
(3) The endocrine system controls this reaction by stimulating glands
to produce hormones to help the human body prepare to react.

Endocrine o It is the system that consists of glands that produce
System: . hormones to make the body ready to react.

oy

The endocrine system keeps body temperoture
and blood pressure under control.

Lol &S g i gl of wsagilh 13 dglst ol axiautly Lof i oy closua cssatuns cla ok 5} aghl b paifl sic o l
ol et slaaiunt) dess Jf ablaf Al Jup (2) il dle 555 (1)
Lot shaatad o punnl selas 3 cliga sl S5 aail saias 3asb e dylaiadl sda § cloall suill slgo Sz (3]
Aol shaaiadl e puatl seludl olip el 555 3 3ail G 0950 ol Sleall 3o ieloiall uill jlea o
pll iy paal 83l5m dayu 3 Sty slesall wuilh Slga ritigalss

become lnvolved as weII where '
(1) Your muscles are tense.
[2) Your heart rate and breathing speed up.
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During a fight-or-flight scenario, hormones released by the .
endocrine sgstem need away to travel around the body. |

]
]
}
|
t ]

»» Hormones travel around the body through the blood that moves
insid& blood vessels, which are part of the circulatory system.

[ Circulatory _Sg,g_tgm_)

Function:
It transports blood, gases. hormones, - Heart
and nutrients throughout the boduy. L K
Veins
The circulatory system consists of 4

( N i Arteries

Heart muscle Blood vessels 3l Blood
'I» . W capillaries
( |
— o ®
Arteries Veins Blood capillaries

- Heart muscle pumps the blood throughout the body.
- Blood vessels allow blood to flow through the body.

»» When the body is faced with danger,
the heart rate increases as the heart begins to beat faster,

so blood pressure increases because the heart pushes more
blood to the muscles, heart, and other vital organs.

iSagsll Jleadt
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The Body as a S);stem'o"-'— -

(i Respiratory System |

»» The circulatory sgstem depends on the lungs which are the main
organ of respiratory system.

»» The lung is an essential organ of the respiratory system.

Respiratory system e

Itis the system of oFgcns and tissues
that help you breathe.

»» The respiratory sgstem lncludes airways, lungs, and blood vessels.

Lungs ‘ Lungs take in oxygen gas and remove corbon d|0X|de
gas as part of respiration and circulation processes.

The diaphragm Is a muscle that helps with respiration,
as follows:

Baphrag ] ~ When the diaphragm muscle contracts the lungs take in air, |
* When the diaphragm muscle relaxes air is pushed out of the lungs. |
B loodsras ol © * It transports oxygen from the lungs to all your organs

and other tlssues
MI‘,LQ_\IIQLML.JWPUL\» Sl e o il g elol @ g pgadl Slgadl aning « W
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»» During the fight-or-flight response, |
many body systems work together to help the body react to danger.

(1] Endocrine o , . o
< It releases hormones to initiate the fight-or-flight reaction, |

System
Circulatory - The heart pumps blood quickly around the body.
System « Heart rate and blood pressure increase.

8] Respiratory - It begins working harder to send more oxygenated blood
System to the muscles ond broln to Increose stamina and reflexes

Science Prim. 6 - First Term O
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Choose the correct answer:

&% You can't control the movement of the .......... muscle(s).
a. neck b.stomach c¢.heart d. forearm
# When you lift your head up, some muscles in Your ... contract, and

others relax.
a. forearm b. eyelid c. heart d. neck

& When two muscles work together to carry out a movement, one muscle
............................. , while the other ...

a. moves, stays the same b. contracts, relaxes

c. stays the same, relaxes d. stays the same, contracts
& When your eyes see danger, it sends a signal to the. .............. .

a. heart b. brain c. stomach d.arm
#§ The endocrine system controls your body’s ............. .

a. blood pressure b. releasing hormones

c. temperature d. all the previous

Q, When you feel stressed, all the following occur, except that e .
a. your muscles become tense b. your heart rate slows down
c. your heart rate speeds up  d. breathing speeds up

M Al the following belong to the circulatory system, EXCEPt oo :
a. arteries b. veins c. blood capillaries  d. glands

#: The circulatory system carry all the following materials through the
body, except ... - h
a.hormones  b.gases c. glands d. nutrients

@ The respiratory system uses which selection of organs to move gases
in and out of the body? .
a. Heart, veins, and arteries b. Nose, trachea, and lungs
c. Muscles and bones

d. Pancreas, gallbladder, and thyroid gland

—C@u Science Prim. 6 - First TeQ
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The Body as a System o©

O Pt () or : A

: 1 You can control the movement of blood throughout your body. ()
2 Muscles must contract and relax to allow body movement. ()
3 Muscles that move your bones are skeletal muscles. ( )
4 The muscles around your eyeballs help you move your eyes in all

directions. ¢ )
5 Diaphragm is an important organ in the respiratory system. ¢ )

6 When you turn your hand over, it takes the action of only one voluntary
muscle in your forearm. ( )

7 When you twist your body to the left side, the two muscles on the right-
side contract together. ()

8 When you straighten your arm, the front muscles in the upper arm relax.

()

9 There're two muscles that relax when your palm is facing down, and

one muscle contracts. ( )
10 You can control the movement of your neck muscles. ¢ )
11’ The endocrine system controls the fight-or-flight response. ¢ )

12 When you feel stressed, your heart rate and breathing also slow down.

¢ )
13 During a rapid breathing, more oxygenated blood is sent to the muscles
and brain. ¢ )

to Write the scientific term:

1 Muscles that you can control their movement.

2 Muscles that move your bones.
3 Muscles that move automatically without thinking of it.
- | "4 The muscles that lie on each side of your body.
5 The system that activates the glands to release hormones in case of

danger.

6 The pathways through which blood flows within the human boduy.

\"‘—-——_.-,.. —
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~

7 A physiological response is done by the body to face a threat or to run
away from it.

8 The organs that are activated by the endocrine system release,
hormones.

9 A system that transports blood, gases, hormones, and nutrients
throughout the body.

10 Substances released by glands that stimulate body organs to face
danger.

11 A muscle that has an important role in the respiration process.

o Complete the following sentences using the words between the brackets:
(oxygen - relax - diaphragm - bloodstream - heart -
contract - endocrine)
1 The ......... pumps blood through your body to send ........... tO your
cells.

2 When you bend your arm, the front muscles of your upper arm
r ey @ANC the back muscles ... .

3 During a fight or flight response, hormones are released by the. ...
system in the ..o

4 When the ............ muscle contracts, the lung take in air.

Correct the underlined words:

1 Voluntary muscles are those that move without you consciously thinking

about it.

You blink about 50 times a minute without even thinking about it.
When the heart beats faster, the blood pressure decreases.
Hormones are secreted by organs called lungs.

O A W N

When the diaphragm muscle contracts, carbon dioxide is pushed out
of the body.

Cross out the odd word:
1 Arteries - Heart - Blood capillaries - Veins

2 Forearm muscles - Heart muscle - Neck muscles - Abdomen muscles

Mon e — gy
Y = =
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(1 The heart is an involuntary muscle.

| @ When facing danger, your blood pressure increases.

| 15 Various body systems work together under pressure.,

0 What happens if:
!

| 13 The diaphragm muscle contracts?

b —

\ )

Choose from column (A) what suits it in column (B):

= fiﬁ umn (/ '_L!.-”.s},i_I;'.'l[ Column (B)
1 The lung a.releases hormones into the body

2 Abdomen muscles | b.is an organ of the respiratory system that
take in oxygen gas.

3 Endocrine system | c.is a muscle that contracts to let oxygen gas
enter the bodu.

‘4 Diaphragm d. contract and relax while twisting your boduy.

Give reasons for:

2 The neck muscles are voluntary muscles.

3 The endocrine system plays an important role in a dangerous situation.

‘1 The heart rate increases. (according to blood pressure)?

2 You close your eyelid?

4 The diaphragm muscle relaxes?

(Science Prim, & - First Term }@)




Activitg @ Getting Fuel

»» Many body systems work together to keep your body working
properly.
»» These systems need fuel that comes from the foods we eat.

(Corbohgdrotes]

»
such as Proteins )
_
| e

»» These complex nutrients must be converted into simpler substances

consists of . Complex )
different . Nuvutrients .|

before they can be used to power the body cells.

»¥ Inside the cells, some of these nutrients are used in the process of

cellular respiration,
amaa S auall il g olaf o lasad o pusa ) 3320 (o asaall Jaas e
G il eliadl @ Blalf sda JhaTig Jant) BUall J] 33421 030 plase
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et B Lganaias o Jud Jaausl olge J) Budall 4513400 palial) sda s gad caas e
(st Gudiill Lulae § LA J3 s Lgaludial o3 L8133 alsk) ada iy e

" Function of the Digestive System:

It breaks down food into rutricnts which the body can use
for energy and growth.

It's the process of conversion of food from

Digestion - :
9 »a complex form into simpler substances
process 3
L (nutrients).
s i
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The Structure of the Digestive System

Mouth -
————— Esophagus
Liver ——
Stomach
Gallbladder - ~
- Pancreas
Small Intestine
j: B Large Intestine
Rectum

Anus

€ The Beginning of Digestion |
“(Inside the mouth)
) Digestion begins in the mouth with the first bite you have.

 They create movement to help your teeth chew the food.

Jaw - Chewing breaks up the food and increases its surface area.
Muscles - This makes it easier for chemical enzymes (saliva) produced
by the endocrine system to break down and digest food.

- It softens the food by adding enzumes that get mixed with
food to start the chemical breakdown.

'::S.ollvq ;

)) Then, muscles of the esophogus push the food down to the stomoch
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e e e e et — A

@ Breaking Down Food |

(@) In the stomach:

* The continuous churning and the secreting of the
stomach’s digestive fluids (acid and enzymes) further g

break down the food.

plaall el (e w3t Jf Sbad (Slea3ily paanll) Suall e asstell iyl 3155 Sanall 3 atudl Zum gaihl 250l of o

@ In the small intestine:

* The pancreas and gallbladder secrete additional enzymes (8

B e

that assist in the chemical breakdown of food.
- Absorption of nutrients takes place in the small intestine. |

Al oladl Jf allimt o ymay pladall SlLasH oSl o dyglphaat) dins gally gub,Sialt bojods (3 olay 3 sebus «
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 Digested Food i Undigested Food
(Nutrients) (Unused Materials)
They are carried away to the They are passed into the large
blood through the blood capillaries intestine (colon), then exit the
in the wall of the small intestine. body as solid waste (stool).
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The Body as a System o

»» Digested food enters the blood stream as nutrients.

»» Undigested (unabsorbed) food enters the large intestine as a soupy

mixture. 2

r‘l Large intestine
— —‘\\ 0
* |t reabsorbs most of
the water, changing 2m_ o

the liquid into solid « It is the last section
waste called feces of the large intestine.
* Function:

(stool).

[t stores feces until
they're expelled.

* It is a muscular opening at the end of the rectum.

* Function:
Waste materials are eliminated from the body through it.
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What Is a System?

€ Transporting Nutrients :

»» Nutrients are transported to different organs via the circulatory system

2
? 7
?i Where do the nutrients go once they are in the blood
®

(1)Some nutrients are used immediately
(2] The rest of nutrients are stored
* For example:
a.Some nutrients are stored as fats.
b.The liver and muscles can store glucose sugar.
- They convert it into a special storage substance as an animal
starch called glycogen
- The liver and muscles can then release the glucose when it is needed.

This stored energy comes in handy if you find
yourself in a fight-or-flight situation.

Glycogen
I @
isstoredas is covered into

Sugar
Sugar

in fight-or-

Liver="" flight situation
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The Body as a SYstém o

% AC‘tIVltg @ The Excretory System

»» Not all the materials we consume daily (food, water and air) are useful.
»» Also, many of the biological processes that occur in our body manufacture
waste products.

Lt ie i o § 3 N Q
Excretion @ It is the process of eliminating waste from the human boduy.
' cpadl 2 s e ciLasl (o)k) zhoaldalae (oo ) A0 didas

7= Excretory System
It collects waste materials produced by the
cells, then remove them from the body.

________________ - -

What happens iFf... ?

- Your body did not remove waste.
You would become sick.

( 'u.um" CJla Lo yhas pofs o3 LA fe daslalf QBL:.'A.&JICA_A:\ :@Ui_}jle@;H-}
ua‘)lbuwow|u.od4anual¥gr.‘ldl .|

The systems involved in excretion are

&)
s Y Resprotony System ] Urinory Susem

When you sweat, When you exhale, It removes waste
waste leaves your carbon dioxide gas products from your
body through the leaves your body blood. |

pores in your skin. as waste.

et .II': WA | _.' .J i
i W
\!-f MR ATSE

Science Prim. 6 - First Term O@




—o What Is a System?

Give a reason for... ?

- Your digestive system is not involved in excretion.
Because excretion means that waste materials must leave the body
through a membrane.

[ .wibi&ru@uwowuﬁmumuutewa\}yn&u&mgyf@,&jl@@ﬂl;@\%@u.ﬁl

Urinary System

.........................................................................

—= Two Kidneys

- Bladder

»» Your kidneys play a very important role in the urinary system.

» Kidneys constantly clean and filter your blood, up to 300 times a day.
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Kidney
: Nephrons:
iTheg are
Blood s : _
(Through | microscopic
the artery) filters that = |
‘remove harmful
' substances

—— from the body. |
__'U.r.ine Nephron """""""""""

(How the Urinary System Works|

d The large artery brings blood into each kidney. |

]
Inside the kidney: l _ o |
* Tiny blood vessels branch off and pass through part of each nephron.
 Nephrons filter the blood and remove harmful substances.

After flltenng is complete, ureq, other waste products and water
become urine.

Urine leaves each kidney through a slender tube and collects in the |
bladder. l

6 The bladder empties through another tube called the urethra.
— : /

» Blood cells and proteins stay in the body. (CE)
Because blood cells and proteins are too large to pass through the nephron.
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TN

- Urea is one of the most important waste products eliminated

by the kidneys that come from the breakdown of proteins.
coliaig Al A cye 0S5 g e paldall o JSIF Joas (il caliadl pal gamf Lijsall a3 ©

e

Urination © It is the process of expelling urine from the body.

» Your body truly is an incredible food-processing machine.

»» From the minute you take your first bite of food, your body gets
busy changing the food you eat into the nutrients and energy you
need to live and grow.

s A ylay plakall o llae Golee (5503 & s dans ©
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Functions of the most important organs of the urinary system

Organ Function

Kidney It filters the blood from waste materials through the nephrons.

Slender Tube It transfers urine from the two kidneys to the bladder.

It stores urine till it is expelled outside the body through

Blacas the urethra tube.

Urethra ltis a tube though which the urine leaves the body.
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Choose the correct answer:
(1) Digestion process starts in the ...
a. stomach b. mouth C. esophagus d. large intestine
@ .....Is secreted inside the mouth.
a. Blood b. Acid c. Saliva d. Gallbladder
{8 The food is broken down in the stomach by ... and ... :
a. saliva - acid b. enzymes - saliva
C. hormones - enzymes d. acid - enzymes
@) All the following secrete enzymes to break down food, except ...
a. stomach b. gallbladder  c. large intestine  d. pancreas
5 Unabsorbed food is stored in the ...
a. colon” b. gallbladder c. stomach d. small intestine
6’ Liver and muscles can store .. in the form of ...
a. fats - glucose b. glycogen - glucose
C. glucose - glycogen d. glycogen - fats
@ In case of fight-or-flight, the liver converts .... into
a. fats - glucose b. glycogen - glucose
C. glucose - glycogen d. glycogen - fats
{8) Nutrients are absorbed by blood capillaries in the wall of the ... .
a. stomach b. mouth C.large intestine d. small intestine
9" The water is reabsorbed from undigested food in the ... |
a. stomach b. small intestine
C. large intestine d. pancreas
10 The primary job of the digestive system is t0 ... .
a. circulate blood around the body
b. produce hormones
C. break food into molecules that the body absorbs
d. eliminate waste products
A1 The body gets rid of carbon dioxide gas through the ... process.
a. urination b. exhalation  c. inhalation d. sweating
\__ - 4

Cai_er:; PE 6 - lEirst Term:_@:(}—-




——0 What Is a System?

@

. urinary system b. skin
¢. digestive system d. respiratory system
13 The bladder expels urine through the ... outside the body.
. slender tube  b.urethra c.nephron d.anus
14 Urine contains ... :
. water b.urea c.fats d.aandb
15 Urine is collected in the ............. 1o be emptied later. '
. bladder b.gallbladder c.large intestine  d. kidney
16 The ........... belong(s) to the urinary system.
a. stomach b. kidney c.lungs d. mouth
17 The . are microscopic filters found in each kidney.
¢1. glands b. biadders c.nephrons d. blood vessels
18 The ........... system is responsible for eliminating carbon dioxide gas
from the boduy.
zi. urinary b. digestive c.respiratory d.endocrine
19 Elimination of ........... isn’t considered an excretion.
o, sweat b. urine c. stool d. carbon dioxide
Put () or (X):
1 Some nutrients are used inside the cell for respiration process.
, ¢ )
2 In digéstion process, food is broken down from simple to complex
molecules. - ()
3" Liver and muscles store glucose in the form of a plant starch called
glycogen. )
4 The urinary system removes harmful waste from your blood. ¢ )
5" Nutrients are eliminated outside the cell, while waste materials are
absorbed. ¢ )
' 6 The bladder and pancreas secrete enzymes on the food in the small
intestine. )
7 Saliva breaks food chemically in the mouth. ( )

.r”- o q ——_".——
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12 All the following are involved in the excretion process, except the e ‘




The Body as a System o——

(i 8 Stomach muscles churn the food to mix it with acid ond enzymes. h
()
9" Unabsorbed food leaves the body in the form of solid waste. ( )
10 Some nutrients are used immediately and the rest are stored. ()

1% The liver and muscles can’t release the glucose when it is needed.

()

12 Undigested food enters the large intestine as a soupy mixture. ( )
13' The digestive system starts with the mouth and ends with the anus.( )
14/ In excretion, waste materials pass through a membrane to leave the

body. ()
15 The excretory system removes the waste resulted from the composition
of food in the cells. ()

0 Write the scientific term:

It's the process of converting food into nutrients to power the body with
energy.

It's a chemical substance that moistens food in the mouth.

It's the organ where the nutrients are absorbed.

It's the organ of the digestive system that stores unused food.
They're nutrients stored inside liver in the form of glycogen.

It is the solid mass into which the undigested food is converted,

It's the last section of the digestive system that ends with the anus.

® N v o N o o

It's the system that collects and gets rid of waste materials in the
human boduy.

9 It's the most important organ of the urinary system that filters the blood
from waste.

10' It's the organ that eliminates the waste in the form of sweat.
M It is the process of expelling urine from the body.

12 It's a muscular sac that receives urine from the kidney.

13 They branch through the nephrons in each kidneuy.

14 it's a muscular opening at the end of the rectum. )
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o What Is a System?

@8 Complete the following sentences using the words between the
brackets:

.(flltermg Muscles - urine - Saliva - gallbladder - glycogen - Pancreas)
_softens the food in the mouth, while the .. .. QNd
pour their enzymes in the small intestine.

9 After ... .. the blood in the kidney, ... is formed.

_and liver can store glucose in the form of an animal starch called ...

a (anus - artery - pores ~ jaw - rectum - nephrons - skin)

i Muscles of the ... help the teeth in chewing food.
2 Feces are stored in the............. until they are expelled outside the body
through the ... .
# When you sweat, waste leaves the body through the .......... IN YOUr ........

mpure blood enters the kidney through a large ...

i5: The kidney contains ............. that filter blood from waste.

@ Correct the underlmed words;

@) The urinary system belongs to the digestive system.

2 The small intestine muscles push food down to the stomach.

{8 Chewing breaks up the food and decreases its surface area.
@ Nutrients are absorbed in the large intestine.

5 A large vein brings blood into each kidney.

% Kidney constantly cleans and filters your blood, up to 100 times a day.

7> Urine leaves each kidney through a urethra tube.

@ Cross out the odd word:

1% Mouth - Stomach - Heart - Small intestine

Colon - Gallbladder - Rectum - Anus
Carbon dioxide - Sweat - Urine - Oxygen

Nl Kidney - Blodder—Urethro Skin

@Q Suence Pr|m 6 Flr-si 'l:érrn)




The Body as a System ©

—

=
0 Choose from column (A) what suits it in column (B):

- Column (A) ~ Column (B)
‘1 Glycogen a. is solid waste that is stored in the rectum.
2 Stool b. is stored in the bladder. i
: 8 Nephron  |c.is the stored form of glucose inside the liver.
4 Urine d. filters the blood from waste materials.
| |5 Urea |e.is produced from breaking down the proteins.
- — [  JE— B RO

M .

(o SIS T SO ORI X}

In the opposite figure:
1 The following figure represents ... :
2 Write the following labels:

a b .
c d .
e D .

3 Mermon the functions of port ().

l.
0 Give reasons for:

—

-The food must be broken down inside the human body.

In case of fight-or-flight, the muscles convert glycogen into glucose.
Saliva has an important role in food digestion.

The excretory system keeps the body healthy.

The digestive system isn’t involved in the excretion process.
Nephrons are considered microscopic filters.

® What happens if:

Liver and muscles can’t store sugar?

2 Saliva isn’t secreted inside the mouth?

3' The human body is exposed to a dangerous situation (Concerning the
stored glycogen)?

4 Water is absorbed from the undigested food?

3 Your body can’t get rid of waste materials?

6 A human body suffers from a kidney failure?

) x____ : )
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. e 4B Hands-on Investigation:
E- -A?ﬁ!‘_‘m @" setting Rid of Waste

Experiment'

» In this activity, students develop a model of kidney that
acts as a filtration system for the blood.

,Q:" | X Ay R
O T 3 . "
ﬁ..“:::“:-..._. Al r A ’

represents the nephron represents proteins

——————

represent blood cells

- ==

represents blood represents urea

‘Model has many details
Funnel | that replicate the real i
' thing and do its function. !
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The Body as a System o——

‘?,i‘fu— Red beans

Salty water and rice

(represents urine)
(1] Add rice, salt and red beans to the cup of water and stir,
2] Put the filter in the funnel and place the funnel on the empty beaker.
“[3] Pour the mixture on the filter.

4] Observe which material can pass through the filter and which
material can’t pass through it.

»» The small molecules, such as salt pass through the filter.
»» The lorge molecules, such as red beans and rice can’t pass through the filter,

» The kldnegs work as a filtration system for the blood as it removes

waste products, such as salts which are excreted as urine.

»» Red blood cells and proteins do not pass through the membrane inside
the kidneys’ nephrons.

= We study a kidney model to stimulate the real one.
- To save time, money and people's lives.

\
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o What Is a System?

Activity JY, sustems Working Together

o Tick (V') in front of the statements that describe the excretory system.

1 The excretory system includes the stomach, pancreas,

and intestines.

2 The excretory system removes waste resulted from

the composition of food in cells.

3 The excretory system uses blood to carry oxygen from

the lungs and food from the digestive organs to the boduy.

4 The excretory system breaks down food so that it is

U 0 U U

available to provide energy and nutrients to the boduy.

0 Werite the name of each organ system next to the description of how it
helps you get the energy you need.

' i

Digestive System } Muscular System }

. AN

(r

Execratory System } Endocrine Sgstemj

-

1 A person takes a bite of food and chews it into smaller pieces.

Muscles in the jaw make it possible to chew. ( )

2 Enzymes are released and mix with the food to help break it down

even further. G

3 The small intestine absorbs nutrients from the food, and undigested

food moves into the rectum. ( )

4 Waste materials produced by the cells are collected and removed

from the body, then filtered through the kidneys. ( B

— © Science Prim. 6 - First Term




The Body as a System ©
Lesson @

E;,eeﬂnd Evidence Like a Scientist:
. Ath'tg @Mngér Respanse

» Now that you have learned about different systems in the human

body, look again at Danger Response. You first saw this in Wonder.

Q Question:

»» How can you describe Danger Response now?

oMg Claim:

e Evidence:

Scientific Explanation:

Science Prim. 6 - First Term O101




~o Whatls a System?

Em in Action
@ Actlvntg | @ Technology of Diabetes Treatments

3»» We have learned that:

fffff

* The endocrine system produces hormones that regUI‘ot'e‘ mon&i-;
processes in the body.

it . v' f|’

. el e T O O N L e L s s c s e r e e e e e = —-—— =

, [ Glucose
It's an organ that produces the right amount IR
of insulin to regulate the amount of sugar in o

your blood. w

: ) A eIy il gusi 3000 o] o gl gunall ga byl | Pancreas

' It's a hormone that moves sugar from the blood into the cells.

LS ] gl o Sl B gy 5301 &gl g2 20nd5i) 5

...............................................

Give a reason for... ?

- The pancreas must produce the right amount of insulin.
To regulate the amount of sugar in your blood.

W!)Pt hépbens if... ?

- The pancreas is not working correctly in the human body?
The person may suffer from diabetes.

-—@. Science Prim. & - First Term



The Body as a System o—

»» Diabetes is one of the most well-known disorders of the endocrine system.

The Their bodies Sugar stays
, cannot make in the blood
pPaNcreas is R
_ insulin and
not working
or cannot causes many
correctly. 4 ,
use it. problems.
. - elasall wasll 3l el Al Zasladl ol st aal ga Sl 1550 0
sl b g e
syl gl Gubs Kiall ool § ) pand Esas
ladiud ) BlS LaSy o guas 316] pgabunnt pulais ¥ —
B35 SN e Baae pall 3 Sl Yy —
People with diabetes must carefully @\
monitor how much sugar is in their blood. @3 Q¥ )

= Not to allow sugar to get too low or too high in the blood. ~

Many people with diabetes must give themselves
regular shots of insulin.

Insulin ( It's a device that is attached to the body to
pump L regulate blood sugar levels with automatic insulin injections.

( ey (e RaliTio e sy il Sl (g pm Crins o i Sl (0350 N o 1
B IS oAlsafl G Gasks oo pall & Seadl s gians b pSail o Sl (050 ap g cpanally iy Slgn i penitl i

Technology and diabetes:

Researchers are now working to‘-dev'e'lob '
an artificial pancreas as an internal organ instead
of the external pump, so that it could deliver insulin as needed.
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0 Choose the correct answer:

1 The .. works as a filtration system.
a.heart b.stomach c.kidney d.bladder
@ Salts are excreted from the body by the kidney as ...
a.water b.urine c¢.blood d.urea
o and ... can’t pass through the nephron’s membrane.
a.Salt - red blood cells b.Protein - salt
c.Salt - water d.Protein - red blood cells
€D Diabetes is caused due to a disorder in the ............ system.
a.respiratory b.digestive c.urinary d.endocrine
@ A diabetic person’s body can’t make or Use ... :
a.salt b.insulin c.protein d.muscles
@ |nsulin is produced by the ... .
a.liver b.stomach c.gallbladder  d.pancreas
@ Researchers are now working to develop an artificial pancreas to treat
............................ disorder.
a.diabetes b.cancer c.flu d.thyroid
Put (v) or (X):
1 Red blood cells and protein are tiny molecules. ¢ )
@ Salt can pass through a paper filter. ¢ )
@ In the kidneg’s model, filter paper represents the membrane inside of
a nephron. C )|
@ The blood is being filtered from waste by the heart. ( )
@ The digestive system removes the waste resulted from the composition
of food in the cells. ¢ )|
@ Nephron is the functional upit of kidneys. ¢ )
@ The excretory system uses blood to carry oxygen from the lungs to the
body. ' ( )
@ Insulin is considered a hormone. ¢ )
@ The human body needs sugar to get energy. ( )
@ Endocrine system provokes the pancreas to produce insulin. ( 2/

0@(Qonce Prim. 6 - First Term )
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0 Write the scientific term

The Body as a System o

It's a type of cells that can't pass through the kidney’s nephrons
It's the process of removing waste from the blood by the two kidneys.

1
2
3 It's a replica that is simulating and function exactly like a real thing.
4 |t's a disease in which the body can’t make or use insulin.

5

. It's a hormone that regulates the amount of sugar used by the body to
get energy.

é It's a device that is attached to the body that regulates blood sugar
levels with automatic insulin injections.

Complete the following sentences using the words between the
brackets:

monitor - cells - diabetes - blood -
to the
regulates the amount of sugar in the blood.

(external - insulin)

1 Insulin moves sugar from the ... to get energy.

3 Adiabetic person must carefully.......... the level of sugarin their blood.

4. An artificial pancreas would allow people with ...
insulin pump.

to not need an

| @ Choose from column (A) what suits it in column (B):

Column (A)
~ Situation

Column (B)
Responsible System

a.Endocrine system

1 Jaw’s muscles chew a bite of food
into smaller pieces.

2 Producing hormones that regulate
many processes in the body.

b.Excretory system

Absorbing nutrients from food, and
moving undigested food to the rectum.

4 Collecting and disposing of waste
materials produced from the cells.

€.Muscular system

d.Digestive system

(Science Prim. 6 - First Term ;;l@)




o What Is a System?

e —————

o Give reasons for:
 Red blood cells can't pass through the membrane inside the kidney's
nephron.

9+ Salt can pass through the nephron’s membrane.

8 Kidneys are considered a filtration system for blood.

4 Some people may get diabetes.

e What happens if:
2 A person’s body can't make insulin?

‘8 People with diabetes don't obtain regular shots of insulin?

\
:@({ Science Prim. 6 - First TernD




[ B Demen(D
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Model Exam[ |

(A) Choose the correct answer:

A The......... pumps more blood to feed the body muscles to move.
a.heart b. brain c.stomach d.lung

12 Bones, muscles, ligaments and tendons are form the components of
the ... system.
a.musculoskeletal  b. digestive c.urinary d.respiratory

‘3 All the following are involved in the excretion process, except the ........ :
a.urinary system b.skin
c. digestive system d.respiratory system

‘4 The water is reabsorbed from undigested food in the ...
a.stomach b.small intestine
c.large intestine d.pancreas

(B) Give a reason for: Some people may get diabetes.
(A) Put (v) or (X):

You can control the involuntary muscles.

eck muscles are from the abdominal muscles.
' Pancreas secrete digestive enzymes and insulin.
4: Carbon dioxide gas is expelled outside the body through the skin. (

(B) Cross out the odd word: Kidney - Heart - Urethra - Bladder

©

(A) Complete with the words betwaen bracists:

TN N N
s Nt N A

(diaphragm - hormones - endocrine system - glycogen)
‘¥ During a fight-or-flee response, ............. are released by the. ... in
the blood.

@ Whenthe ... muscle contracts, the lung takes in air.
‘3 The liver can store glucose in the form of ...

\SB) What happens if: A person’s kidney is damaged? §

(Science Prim. 6 - First Term B)@_J—-




ro mopeL Exams on Concept B

(A) Choose the correct answer:
2 A diabetic person’s body can’t make or use ...

a.salt b.insulin c. protein d. SO|IVO
# Muscles of the ... are voluntary muscles.
a.stomach b.esophagus c.neck d.small intestine
4> All the following systems are involved in excretion process, except the .......
a.skin b. digestive system
c. respiratory system d. urinary system
i . are microscopic filters found in each kidney.
Q. 1. Glands b. Bladders c.Nephrons d.Blood vessels

(B) Give a reason for:
- Saliva and jow muscles have an important role in food digestion.

[ Question (2
(A) Put (V) or (X):
ff’ff,

When your muscles contract, your body moves. ¢ )
> The sympathetic nervous system stimulates the adrenal glands when
feeling stressed. ¢ )
" The heart muscle is from the involuntary muscles. ¢ )
‘4 The rectum is the last section of the smalll intestine where stool is stored.

¢ )

!J\

(B) Write the scientific term:
- It's a bundle of long fibers that can contract to allow movement.

[Question (3
(A) Choose from column (A) what suits it in column (B):
~ Column (A) Column (B)

¥+ Digestive system |o collects and removes the woste materials
from the boduy.

@ Circulatory _s_gstem_ _b breaks food into molecules that the body absorbs.

. Excretory system | c. helps the body to take in oxygen gas and
expel carbon dioxide gas.

‘4" Respiratory d. transports oxygen and glucose to all the
system body cells.

(B) What happens if: Feeling stressed during a danger situation.
j:?ience Prim. 6 - First Term)




Concept Objectives:

Sy the end of this vonuspt, students will be able to:

P Develop a model to explain how magnetism, electricity,
and force are related phenomena.

> Recognize an explanation that demonsrates understanding
of the essential components of an electric circuit.

> Argue from the evidence that various factors affect the
strength of electric and magnetic forces.

P Classify materials as conductors and insulators
according to their ability to conduct electricity.

» Compare using evidence the results of connecting
circuits in parallel and series circuits.

S

Energy as a System

Key Vocabulary:

°* Atftract
¢ Parallel circuit ® Series circuit
® Circuit

* Open circuit

* Repel
* Electrons

® Closed circuit ® Resistor

* Generator  ® Gravity
® Conductor  ® Insulator
* Thermostat  ® Switch

* Electric current

¢ Electricity * Magnetism
* Magnet * Turbine
* Conduct




i Energy as a System

Activity 1  Can You Explain?
Activity 2  |ight Bulb Trouble
Activity 3 Magnetism and Gravity

Activity 4  Hands-on Investigation: Does It Attract?

Activity 5 Generating Electricity

Activity 6 \what Do You Already Know About Energy as
a System?

Activity 7  Components of a Circuit

Activity 8  Hands-on Investigation: Conductors and Insulators

Activity 9 Construct an Electric Circuit

Activity 10 Electric Circuits: Series Versus Paraliel Circuits
Activity 11 Magnetism and Electricity

Activity 12 Circle Back: Energy as a System

Activity 13 How to Build a Pacemaker




Energy as a System o

(1] Wires connect devices that are powered
by electricity.

A A wire connects
a device to electricity.

2 Electrical poles supporting
wires outside and the wires

- inside walls are all examples
_of electric circuits,

4 Electrical poles 4 Electrical poles
inside walls outside

| @] Every time you flip a light switch or turn .
on an electrically powered device, you
use electrical circuits. .

Electricity «

| ———0—0—0—0—
— 06— —0—0—0—0—
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o What Is a System?

~ Electric Circuit |

Electric Circuit « |t is a closed path that electricity flows through.

Light bulb

Switch

- The Components of Electric Circuit

Battery Switch
Is a source of energy ‘Is a device helps in
in the circuit. opening and closing
electrical circuits.
Ire A7 Light bulb
It connects e It shows the transfer
components of an of electricity.

electric circuit tolge'fh?.“l' =

& P4
?i How is the electrical circuit a system
- o

» A system is a group of things that work together for one purpose.
»» The circuit works as one unit, like a system to make electricity flow.

( Slobkad dug ,gSIl B yilull uas JZASW
AUSIS 5l Sasls BussS Las < 855001 Jaas e wddae Gasa) e Jasd U sl (e degans 9o plsille

Check your understanding? €8

Put true or false:

1 A device operated by a battery is'considered part of an electric circuit.  (
‘2 Wires are used to connect the components of an electric circuit. (

)
)
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Energy as a System ©

Activitg 2 Light Bulb Trouble

» There are two ways of connecting for electric circuits.

{ Series Circuit
A way of connection in which
lights are connected inone path.

Parallel Circuit ,'

A way of connection in which lights
are connected by multiple paths.

Electric

| Current flows in asingle (one) path.

?

What happens iFf... -

‘ in a series circuit?

W
-9

— -

-

()

current

Current flows in multiple paths. |

One light is turned off

in a parallel circuit?

The other light will turn off
because current flows in one path
and the circuit becomes open.

The other light will still work
because current flows in two paths
and the circuit is still closed.
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o Whatls a System?

Check your understanding?

o Compare the two figures of two different strings of lights when only ong

light has burned out, then choose the correct answer:

T & 0 00|06 00 60

| Figure (1) Figure (2)

- Al bulbs are turned off.” “Onlg one bulb is turned off. ” ;
1 Figure (1) represents Q ..o circuit. (series - parallel)
2 Figure (2) represents Q ... circuit. (series - parallel)

@ All lights are turned off In Figure (1) because the circuit becomes
............................ i (closed - open)

@ Some lights are still working in Figure (2) because the circuit is still
(closed - open)

MIna éérié% curcuit every device must function for the circuit to be
complete

3 In parallel cnrcunts each device has its own circuit. The other device
- will still functlon, even if one is;turned off.

{ LaEh3 i Ao gylmmmmﬁus&wgbﬂl&mwwmgq
P|,LP;w.hwjU..:.st,@amvmdb&mum,,u)q_wgdm (g3lstl o Alunshl 85001 3 o |
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Energy.as a Systern

ﬂﬁ ACthl tg @ ngnetism_ and Gravity

» Choose the correct answer: Invisible force:

A force that we can’t
see, but we can see
its effect.

‘1 Both gravity and magnetism are. ...
a. invisible forces
b. visible forces

: Non-contact force:
2 Both gravity and magnetism are

A force that doesn’t
need objects to touch
each other.

a. contact forces
b. non-contact forces

=

@ Gravitational Force | -

-—— et ey = s \

| It is the force that attracts objects with mass
downward to the Earth’s center.

* Earth has great mass compared to every object located on its surface.

* All objects on or near Earth’s surface are pulled downward toward its center,

r oA 350 ala3ls i A L) 1 plus¥l das 30 8580 o tiladf o }
Lgab o ally sl @b Yo Bblad 6 ellily fleatau e ypmpo eigh JSs Dilie 88 A0S Lgd: 3l 0 |
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o What Is a System?

What happens when... ?

- You throw an apple up into the air?
it will stop moving upward and fall back to

Earth due to gravity.

Factors Affect Gravity:

o &

Mass Distance
- T
As the distance etween objects and
As the mass increases, the center of the Earth increases, the
the gravity increases. gravitational force decreases and
vice versa.
Earth has Moon has
Far from ground,
less gravity
1SS Less mass
More gravity Less gravity
L NG __
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T - @ Magnetism |-

. The force that allows the magnet to attract or repel
certain materials or other magnets towards it.

____________________________________________________________

- Magnets are made of iron and other materials,
« All magnets have a north pole and a south pole
* A magnet attracts magnetic material, but it doesn't

Energy as a System ©

affect non-magnetic material.

* A magnet attracts magnetic materials that only

lie in its magnetic field.

Uses of Magnets:

.

Magnets are used in motors and computers,

-
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Magnetism allows the magnet to:
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L

@

Attract (pull)

o

Repel (push)

other magnets
toward it.

Different poles are

attracted to each other.

some
materials.

other magnets away.

The same poles are repelling

PAN each other. Y,
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~——o What Is a System?

» Magnets produce a field around them called the magnetic field,

Magnetic The space around the magnet in which
Field the effect of magnetic force appears.

?

? -
?‘ How can we see the magnetic field ?

»» You can allow a magnet to interact with smalliron filings. 33

»» The pattern that the iron filings make near the magnet nh /

is the outline of the magnetic field. | e,
Iron fillings

| onalial 555 Lgab gl il uabobially dlagal) 2301 ga fpunloliat] Jlal) o
- 3 pualaliil) Jlakl 243, LiSay S ©
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P.O.C Gravitational Force Magnetism

* It attracts and never repels. |* It attracts or repels.

« Gravity affects all objects |- It only attracts specific |
that have mass on earth or | materials that lie in its |
near it. magnetic field.

Differences

« Both are invisible forces. (CE}
- Because we cannot see the magnetism field or
Similarities gravitational force can only observe their effects.

- Both are non-contact forces. (EMEY
- Because they affect objects without direct contact.

Check your understanding? g@z -

Put true or false:

| 1 Magnets pull or push on objects without touching them. (
| 2 Gravitational force can attracts and repels objects (
:' @ Science Prim, 6 - First Term
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Choose the correct answer:

1" The electric circuit consists of all the following, except a ... .

a. battery b. switch C. wire d. piece of paper
2 A/An ... 1s used to open and close the electric circuit.

a. wire b. switch c. electric lamp  d. battery
3 A/AN is a closed path through which electric current passes.

a. magnetic field b. battery c. electric lamp  d. electric circuit

4 When a bulb from three bulbs in a circuit is burned out, the other two
bulbs turn off, so that the bulbs must be connected in ... .

a. parallel b. series
C. square d. non-consecutive
5 If one bulb from the following circuit is burned K o N
OUL, e ¢
a. the other bulbs will turn off .-;
b. the other bulbs will stay on -
c. one bulb will turn off and the other ——

will stay on ‘fﬂ'ﬁ J

d. the battery becomes stronger

6 A series circuit allows the current to flow in.......... path(s).

a.one b.two c. three d. multiple
e 18/ Q€ the factor(s) affecting the gravitational force.

a. Mass b. Distance c. Color d.aandb
3 All objects on or near Earth’s surface are..... toward the center.

a.pulled down  b.pushed down c. pulled up d. pushed up
*® When sprinkling iron fillings on a magnet, we can see the ...
a. mass of its magnetic field b. shape of its poles

c. pattern of its poles d. pattern of its magnetic field |

(;Science Prim. 6 - First Termj\llg,' —_—




What Is a System?

é Put (/) or (x):

1 The battery is the source of electric current in the electric circuit. () |

(2 Electric current is the movement of charged particle within insulating

material. ¢ )
3 Magnetism and gravity can attract some objects. )
4 Wires are used to connect the electric circuit components together. () |
5 Magnets attract and never repel. : ()
é Magnets attract all metals. C )|
) We can see both gravity and magnetic forces. ( HI
@ A person in a balloon in the air is affected by less gravitational force |

than that on Earth’s surface. ¢ )|
9 The magnet can attract an iron nail without being in contact with it. ()
10 As the distance between an object and the earth increases, the
gravitational force that affects this object increases. (¢ )
i) Magnets are made of iron only. ( )
42 We can see the effect of the magnetism. ¢ M

13 A magnet can attract a paper clip that is located outside its magnetic |
field. )

é Write the scientific term:

A) Itis a closed path through which the electric current flows.

2) A way of connection in which light bulbs are connected in multiple
paths.

3) A way of connection in which light bulbs are connected in one path.

4 It is the force that attracts objects with mass downward to the Earth’s
center.

(8 The space around the magnet is where its magnetic force appears.

% The force that allows the magnet to attract or repel certain materials or |
other magnets towards itself.

L—? A device is used to open and close the electric circuit.

o@i_’gci‘;nco Prim. é - First Term)
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'6 Correct the underlined words:

1" There're three ways of connecting bulbs in an electric circuit.

© An insulating wire allows the electric current to pass through.

2
3 The electric circuit works as one unit, like a system to make magnetism
flow.

£

Both gravity and magnetism have in contact forces.

Ov

As the mass of an object increases, its gravitational force decreases.

The farther away objects are from Earth’s surface, the more

gravitational force they are affected buy.

7 The magnetic force always attracts and never repels.

'8 We can use aluminium fillings to see the magnetic field.

© Earth has a smaller gravitational force than that on the moon.

6 Cross out the odd word:
- | @ Battery - Magnet - Wire - Light bulb
,2

© Gravity - Magnetism - Can repel or attract - Invisible force

o Choose from column (A) what suits it in column (B):

- Column (A) Column (B)

1 The magnetic field | a.is an invisible and non-contact force.

2 Iron b.flows through a closed electric circuit.

3 Gravity c.the force of a magnet appears in it.

4 Electricity d.has a great mass compared to everything
located on its surface.

5 Earth e.is used in making magnets.

® . e @ ® ..o ow.... 6

>
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o What Is a System?

6 Study the following figures, then answer the following questions:

Figure ‘a Figure b Figure (¢! Figure 'd

1 Figure (.....) represents an electric circuit.

‘2 Figure (......) represents the gravitational force.

3 Figures (......) and (......) represent the magnetism.

0 Give reasons for:

1 The electric circuit is considered a system.

2" In a series connection, if one of the bulbs burns out, the other bulbs are
turned off.

3! If you lift an object up in the air, it will return to the ground.

4 Both gravity and magnetism are invisible forces.

‘5 Both gravity and magnetism are non-contact forces.

‘6 Earth has a greater gravitational force than that on the moon.

0 What happens if:
1 One light is burned out in a series circuit. (according to other bulbs)?

2 One light is burned out in a parallel circuit. (according to other bulbs)?

3 You throw an apple up in the air?

4 You sprinkle iron filings on a magnet on a flat surface?

l‘—@o Science Prim. 6 - First Term)
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ot ' Hands-on Investigation:
E_., _A__cltw.'tg“gﬂoes it Attract?

Experiment A Magnetic and

Non-magnetic Materials

» In this activity, you will test different materials to determine which
objects are attracted to magnets.

e = .
U-shaped _ .

H magnet Copper wires Paper clips Cardboard

h,

f \

|

|

" Aluminium foils Steel pins Plastic fork |  Ironnails

O | i ‘*/ i

[1] Approach the magnet near each material.

2] Classify the materials into magnetic materials or not magnetic materials,

n

¥ Not all metals are attracted to the magnet.
»¥ Paper clips, steel pins, and iron nails are attracted to

=

magnets.
» Copper wires, cardboard, aluminium foil, and plastic ”

forks are not attracted to magnets. —J
Science Prim. 6 - First Term ©/123




——o What Is a System?

Conclusion:

We can classify materials into two types:

PO.C Magnetic Non-magnetic ”
s Materials Materials ’ )i
_ +They are materials that | * They are materials that cannot
Definition

attracted to magnets be attracted to magnets

. Copper - Aluminium -
Examples Iron - Steel - Nickel PP

Plastic - Carton

Check your understanding? ‘€2

Classify these materials into magnetic or non-magnetic:

Plastic bottle Steel key wooden pencil |

. / .

Eraser Steel fork

L Science Prim. é - First Torm
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EXpriﬂ\Gﬂt@fB Magnetic Force

» In this activity, you will compare the magnetic force of three different
magnets with different sizes.

Small, medium, ond
large magnets

One paper clip Ruler Marker

* You can use any small magnetic material instead of a paper clip.

Steps:
(1) Place the paper clip at the 0 cm end of a ruler,
2] Bring the small magnet closer and closer to the paper clip.
3] Record the centimeter mark at which the paper clip is attracted.

[4) Repeat steps 2 and 3 by using medium and large magnets.

Small magnet

ALL LY W} Fl'f \li _. 1Ll
"-uu:\l L)1 S

Medium magnet Large magnet




0
:

—0 Whof Is a System?

The distance at which
the paper clip attracted
1

Size of Magnet

Small magnet 2cm .
Medium magnet 4cm \
Large magnet 8cm '

» The objects are attracted to the larger magnets from a farther distance.
»» The objects are attracted to the smaller magnets from a shorter distance.

“Conclusion:
»» Larger magnets seem to be stronger than smaller magnets.
» The magnetic force depends on the size of the magnet.

Check your understanding? o

Put true or false:
@ A large magnet can attract iron nails outside its magnetic field.  (
@ A small magnet can attract an iron nail by touching it. (

@ Large magnets can attract all metals that exist in their magnetic field.

(
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? Choose the correct answer:
@

All the following are magnetic materials, except ... :

a. paper clips b. steel pins c.iron nails d. cardboards
&Ar/An... is made of not magnetic materials.
a. steel key ~ b.plastic fork c.iron nail d. nickel medal

@ Which magnet is better at attracting objects from a farther distance?
a. A small magnet b. A medium magnet
c. A'large magnet d. A weak magnet
@ The force of a magnet depends on the .............. of it.
a.shape b.temperature c.color .. d.volume
@ As an object goes further away from a magnet, the force of the magnet
L7, 1| — :
a.decrease b.increase c.remains constant d. be dou'\bled
@ if on iron nail isn't attracted to the magnet, this is because ... :
a.it may be a magnetic material |
b.the magnet is far from it -

c.it may be a non-magnetic material "d.bandc -
@A small magnet can attract a paper clip at a distance of ... ... better.
than that at 5 cm.
a.3cm b.6 cm c.10 cm d.8 cm
@ Put (v) or (X):

@ Aluminum, iron, and steel are metals thot are attracted to magnets. ()

@ Paper clips are attracted to the magnet as they are a non-magnetic
material. C )

® Lorgé magnets can attract all metals that exist in their magnetic field. ()

= = —_—
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> What Is a System?

/a; The magnet’s shape affects the distribution of magnetic energy in its

Write the scientific term:
) They are materials that are attracted to a magnet.

2" They are materials that are not attracted to magnets.

o Correct the underlined words:

field. ¢ )[
8) The force of a magnet depends on the size of the magnetic material. '

COF

"

4 Nickel is non-magnetic material.

‘2 Copper is a magnetic material.

3 A nail must get further from a small magnet to get attracted.

‘4 Large magnets seem to be weaker than small magnets.

@ Cross out the odd word:
1 Steel - Nickel - Copper - Iron

2 Aluminum - Steel - Glass - Wood

o Choose from column (A) what suits it in column (B):

T O R ST PR S Ty | |
(u=ils e Column (A) 7 0% Column (B)
A Magnetic force a. repel each other.

2 The same magnetic poles | b. is a non-magnetic material

‘3 Different mog_netic poles c. depends on the size of the magnet.

|4 Copper - d. attract each other.
® ... @.. . @...... | R—

8 )
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Energy as a System o-

Classify the following objects as magnetic and not magneti:\
materials:

(Steel pin - Paper clip - Glass - fron naqil - Copper wire -
Eraser - Cloth - Pencil)

Magnetic Materials Not Magnetic Materials

Give reasons for:

| 1 The steel pins are magnetic materials.

| @ The plastic fork isn't attracted to magnets.

3 Itis easier for a large magnet to attract a paper clip than a small
magnet.

What happens if:

. 1’ You approach a magnet to a mixture of sand and iron filings?

| 2 You put a paper clip in the middle between two magnets of different
sizes?

- . W,
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Activitg 5 . Generating Electricity

i

»» Electricity can be generated in many different ways.

»» Most of the world’s electricity generation is carried out in electric power
plants that use turbines to run generators

»» Turbines can run on renewable or nonrenewable resources.

Turbine:

It is a device used to
run (spin) a generator.

Generator:

It's a device that changes kinetic (mechanical) energy
into electrical energuy.

- /_ {
Remember ’.-‘;-,'1“ Energy cannot be created or destroged)
N

Importance of the generator:

* A generator uses magnets and conductors to produce electricity to

light homes and operate devices, such as computers and refrigerators.
\_ )
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Energy as a SyStém O—

Different forces can be used to make the
magnets spin at a high rate of speed.

* Wind-powered turbines can be used to spin magnets.

* Water from a dam flows across the turbine, causing
the magnets to spin.

¥ 1A « Fuels, such as oil and coal, are used to make water boil.
* This creates steam, which causes a turbine to spin.

_______________________________________________
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What Is a System?

@ . e . What Do You Already Know About
t’] ACtIVItg 6{‘, Energy as a System?

Electric _ Itis the movement of charged particles through
current g conducting wire.

Magnetism and electricity can work together:

A
B

( Curréntflow \
A/_\

When an electric a magnetic field is
current flows produced around
through a wire, . the wire.

"

» If the wire is wrapped around a metal core, the magnetic field
produced by the flowing current will become stronger. -

143 ygSily puualoliil!
bl s puibobice Jlas elll e piis el e (248 HLS i Loie »
(5530 oS Ll e Il b liad) Jladl sy ¢ Sane S Joa bl b o3 13] e

b NS sba ZSPQQ:@”SJUL_&“ }

Magnetic Attraction

Which of the following materials does a magnet attract?

a. Nickel (. b. Plastic
c.Gold | d. Aluminum j
e. fron f. Wood }
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Energy as a System o

. ACtIVItg 7 Components of a Circuit

o Y | T
| &> 00— 00— H(

4

" 9 Electricity is a form of energy that | ‘
comes from a flow of electric charges moving along a conductor.

a steady stream, known as an electric current.

' 3% In order to do work, these charges, called electrons, must travel in

| Closed Loop )
B %‘ o (i? o _ Electrons

They are tiny
charged particles
that flow in
a closed circuit.

1 Switch on \“Switch off

Battery Batterii
| Closea Creut

« For an electric current to flow through a circuit, the loop must be closed.

* This means it must begin and end in the same place, without any
breaks in the path.

g @ elyads N L€l olis sl 3303 e S35 3l BU JISET e S8 o s el ot
oI LI G my el LS 3 ol ASIY aus 30 csbin il s J8155 of cas o Jad Jaad o
' Lilie el 685 of s usaSIN 8,500 e o yeSl LN 35,5 Gaay (S o ¢ Glie jlue
oladl 3 Juols Tt oo «OISHT Guds @ o3 Tas o comg SLall o iy 1

Source of electricity, as Solid : . Electrically-
a battery or wall socket C2j metal wire @ Sl @ powered device
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—0 What Is a System?

{__The Switch ]

»» It is the most common tool for people to open and close a circuit.

PR r—— A switch can be: Rt d

1
O (2 PN tomatic
! Such as Such as the
' awall switch internal switchon 'y
I for lights. a thermostat.
|
: | It's a device that adjusts the temperature
' Thermostati inside appliances, such as refrigerators,
by turning on or off.
( B0 3Ne] o pndd Egnd ISY Qi skl 9o i)

hasdt Jo 3Ll p e Jia g piall 06 of ¢S (T]
Lobiaas Gla) of Aanh Jaiy 51 Huumy il o liuga il & galull 2Bal 2 fie BT 214l 0 6$ o oS (2)

What happens if... ?

(1) You turn the switch off in the electric circuit?
« The electric current doesn't flow through the circuit.

(2] You turn the switch on in the electric circuit?
» The electric current flow through the circuit.

[ Current Safety |

(1) Touching an non-insulated wire will give you an
electric shock and could even kill you. (ENEY

« Because our bodies contain a lot of water,
and water is a good conductor of electricity.

(2 Most electrical wires are coated with rubber or plastic. (E}z)
- To protect people from electric shocks because rubber and plastic
are good insulators that resist the flow of electricity through them.

| el
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Materials can be classified |

into two types

b A conductor @ An insulator
It's a material through which It's a material through which
- electricity flows easily. electricity does not flow easily.
Such as: copper and aluminum Such as: rubber and plastic

Copper (conductor)

Plastic (insulator)

Check your understanding? %

o Put (V) or (X):
‘% A circuitis a system made up of several parts. ( )
(2 Aninsulator is a material that resists the flow of electricity. ( )

@ Examine the circuits in the diagram. Select the circuit that will cause the
bulb to light up:

Bulb

\

Wire Wire

Circuit A Circvit B Circuit C

Science Prim. é - First Term @J
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ﬁ Hands-on Investigation:
-9 Conductors and Insulators

Experiment@Conductors and Insulators

3 In this activity, you will investigate the conductivity of various materials,

\ Battery | .Wire (cord) Small light bulb | Electricdl tape
r:"‘l \
\l AIJminum foils Eraser | _F_’(;perclips i _-Cloth_ i
Wooden spoon Coin

5

— |

1 /Use the wires, a bulb, and a battery to create a circuit.

2 Test each material in the circuit and record which materials conduct
electricity or not.

O@ Science Prim. 6 - First Term




»» Aluminum foils paperclips and coinsare conductors. m

- Because electricity can flow easily through them.

» Rubber, clothand wooden spoonsare insulators. G. 'R}

- Because electricity cannot flow easily through them.

What happens iFf... ?

»» You wrap one of the conductors in plastic?

+9

« The conductivity of the samples would be low because the electric
current could not flow through the plastic.

»» We can classify materials into two types:

Conductor

. |IY's a material through which
. It's a material through which .
Definition _ electricity does not flow
electricity flows easily.

easily.
Copper - Aluminum - Wood - Plastic -
Examples :
lron - Steel Cloth - Rubber
.-
Check your understanding? \-,}
Put (v) or (X):
% Insulators can protect us from electric shocks. ( )
2 Conductors are used to wrap cords. ( )

Science Prim. 6 - First Term 0137
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o Choose the correct answer:

10

12

13

-

— 01380 Science Prim. 6 - First Term )
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"

1
0. £ « 5 _/

. are used to run electric generators.

L|ght bulbs = Turbines c. Iron nails d. Batteries
.. change mechanical energy into electrical energu.

Motors b. Electric bulbs

Electric fans d. Generators

All the following are used to generate electricity in electric power
stations, except ... -

1. huge magnets i, steam c. turbines d. batteries
The generator produces ... energuy.

. mechanical &, chemical c. light d. electrical
The spinning of a/an ....... creates electrical charges on the
surrounding wires.

.. magnet ~ light bulb c. iron nail d. turbine
If a piece Of ... is part of an electric circuit, no electric current
passes through it.

21 copper . plastic c.iron d. steel
All the following are considered sources of electricity, except a ... )
. battery i~ wall socket  ¢. switch d. generator
A .. makes the electric circuit closed by being a part of it.

. copper wire i rubber band ¢ eraser d. plastic piece
. QllOWS €leCtricity to pass through it.

a. Rubber . Wood c. Cloth d. Water

Wires are covered with plastic because it is considered a/an ...
material.

. magnetic in.conducting ¢, insulating d. non-magnetic |
The............contains an internal automatic switch. |
. wall socket - battery c. thermostat d. magnet
All the following are electric conductors, except ... :
wood = iron c. copper d. aluminum
s resists the flow of electric current through it.
_lron t+ Silver c. Aluminum d. Rubber




Energy as a System ©

f/1_,4 .............................. is an electric conductor and also a magnetic conductor. b
a. Copper b. Wood c.lron d. Plastic
15 When an electric current flows through a wire, a/an ... field is
generated around the wire, O
a. electric b. gravitational c. magnetic d.thermal B
16 The magnetic field produced when the electric current passes
through a wire s ... that in a wire wrapped around a metal core.
a.weaker than  b.equal to c.stronger than d.typical to
17 All the following materials are not attracted to magnets, except .............
a. plastic b. nickel c.wood d.rubber
18 A magnet will attract scissors if the scissors contain ...
a.iron b. copper ¢. plastic d. wood
19 To produce a magnetic field, you need all of these items, except a/an
Q. wire b.iron bar c.aluminum bar d.battery
o Put (v) or (X):
M Energy can neither be created nor lost. ¢ )
2 Turbines can run only on renewable energy resources. (¢ )
3! Generators change electrical energy into mechanical energy. ( )
4 In a generator, many large magnets spin at a slow speed. (¢ )
51 When water boils, it turns into steam. ( )
16" Turbines can be run by wind or water flow. ()
7> Water flowing from a dam can be used to move the turbines of
a generator. C )
8' Magnets, generators, and turbines can be used to generate electricity.
¢ )
9 The human body resists the flow of electricity. ()
100 A wall socket brings in current from power lines connected to the
n building. (¢ )
i- W Electricity is the flow of charged particles along an open path. (¢ )
| 12 A closed circuit means electricity must begin and end in the same
place, without any breaks in the loop. ()
l 13' An electric shock could kill a person. ¢ )
74 All materials are good conductors of electricity. (¢ )
_ILS'An insulator resists the flow of electricity. i ( )
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What Is & System?:

é Write the scientific term:

@ It is a form of energy that comes from the flow of particles moving |
along a wire.

—

@ They're tiny particles that flow along the electric circuit.
@ It is the closed loop for transmitting an electric current.

& They're materials that allow electricity to flow through freely.
@ They're materials that don’t conduct electricity. -

@ It's the danger of electricity resulting from passing an electric current |
through the human boduy.

@ t's a device that has an automatic internal switch.
@ 't's a device that converts mechanical energy into electrical energy.
@ It is used to move huge magnets in the generator.

@ They're types of energy resources used to boil water in an electric
power station.

@ 't's a facility that is used to generate electricity for homes, streets, and |/
factories. (

@ It's a type of energy that is produced from moving a magnet inside
a conducting wire.

Complete the following sentences using the words between the |

brackets:
(metal core - electric charges - stronger - parallel circuit - steam -
turbines - generators)

& When water boils, it produces. ... that causes ... tO rotate.

& \n the generator, spinning turbines move the......... that create ... on |
the wire.

@na...... each light has its own circuit.

& If the wire is wrapped around a ..., the magnetic field generated
by the electric current will become............ . '

A A
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Energy as a System

: Correct the underlined words:

{1’ Flowing water and wind are nonrenewable energy resources.

2) As the magnet moves faster inside a wire, the amount of electricity
produced decreases.

3" All parts of the electric circuit must be electric insulators.

4 A furnace’s thermostat is an internal manual switch.

(5) The particles that travel along the electric circuit are called protons.

ié All materials are electric conductors.

&b Conductors can protect us from electric shocks.

(8 Turning on a switch causes a gap in the circuit.

Cross out the odd word:
{1l Wood chips - Coins - Plastic cubes - Cloth
2) Aluminum - Copper - Silverware - Rubber

o Choose from column (A) what suits it in column (B):

Column (A) | Column (B)

{1 Switch a. is used to make electric wires.

2) Copper b. is the source of electric charges in the electric circuit.

3 Rubber C. is used to open and close the electric circuit.
4) Bottery d. is used to cover electric wires.
| R— » ... & ... & _ .

@ Complete the following diagram that shows how the generator

works:
boils and . that .causes
water e———— ). — 2 » @) ....
j changesinto spinning of

)
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> What Is a System?

et O i __IIJ-_I_.L_I

o Classify the following objects into electric conductors ang}
insulators: |

—_—

(Copper - Plastic - Rubber - Silver necklace - Aluminum - Human
body - Cloth - Wood - Iron)

@ Study the following figures, then answer the questions below:
& Figure (......) represents a closed electric (-
circuit because

@ What happens if you remove the battery
from figure (b)?

o
L Figure‘ Figure‘ )

Give reasons for:

& Electricity is very important in our daily lives.

& The human body is considered an electric conductor.

@ The electric wires are covered with plastic.

@& Wood is considered an electric insulator.

@ What happens if:
€D The turbines of a generator stop spinning?

&% You turn the switch on in an electric circuit?

& You touch a non-insulating electric wire that has an electric current?

T —_:_—,_—T_E"-‘ﬁ i
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' Energy as a S)}stlem 0——

- —— ]
j AC_ﬁVltl_-[__g Construct an Electric Circuit O |
%

»» You have learned that:
* Conductors are materials that allow electricity to flow through them easily. ;

* Insulators are materials that don't allow electricity to flow through
them easily.

What happens iFf... I~

(1) A metallic paperclip is placed in a circuit with

a battery and a bulb?
* Electricity will flow, and the bulb will light.

(2] An eraser is placed in a circuit with a battery and a bulb?
* Electricity will not flow, and the bulb will not light.

(.lbq.m:\ L o Gty g ASI prad Y algo (o L3l alshl + A gguns LgIN3 o 33y s FSIW o lsa o Lol alll }
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Importance of Insulators
* They are used to coat wires, keeping us safe from getting shocked
by the current when we are handling them.

Electric Resistors
They are components of a circuit that limitthe flow of electrical current.
Importance:
* Resistors are used to slow the flow of electrons through a circuit to
limit the damage to the components of the circuit.
*In your kitchen, resistors can be found in toasters microwaves and

electric stoves
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o What Is a System?

. [
%ﬂ A ctivity @ Electric Circuits: Series Versus Parallel Circuitg

»» There are two ways in which a circuit can be connected.

Series Circuit Parallel Circuit 1
l It's a way of connection in which It's a way of connection in which
lights must be connected in a lights are connected in different
single path. branches.

Components J
‘‘‘‘‘ ' Energy source, such as a battery |(1J Energy source, such as a battery
f'r.,-?;} Switch (2) Switch
13 Wire (3) wire

!

i
4] Two lights connected in one route |4) Two lights connected in two
different routes

Electric Current J

}Current flows in asingle (one) path. | Current flows inmultiple paths.

If one bulb is off or disconnected,

JThe other light is turned off because | The other light remains as it is
’the qucuit isopened. because the circuit is closed.

1440 Science Prim. é - First Term




- Electric circuit at houses:

»» Aparallel circuit is the type of circuit you would —
find in your house.

»» You can operate a blender, toaster, and TV all
at the same time, but if you turn one off, the

others will continue to work just fine.
el3ie 3 bauatu 0500 g g5 o 3laill e dbungl B 511 %
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Electricity From Power Plants to Houses

-

A

»» The energy source for entire towns and cities is the power plant
which has generators that push out electricity.

»» Electricity travels along conductors called power lines into all kinds
of electrical devices in homes, businesses, and factories.
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——o What Is a System?

ﬁ ACtIVItg ﬂ Magnetism and Electricity

(.__> » Magnetism and electricity are related in several ways. One example of

this relationship is electromagnetic induction.

Electromagnetic Induction:

A scientist conducted an experiment, in

which:

(1] He tightly coiled a copper wire around
a hollow cylinder.

He connected this coil to a galvanometer.

“@m=s  Magnet

Galvanometer

It’s a deV|ce used to |nd|cote smoll electrlcol currents ‘;

[3] He then took a bar magnet and placed it at different proximities in
relation to the coll.

The magnet was "| 'the needle of the galvanometer did
at rest away from | “‘} ' not move, indicating there was no |
the coll, ‘ "_ current flow.
The magnet was | | theneedle moved to one side,
moved towards and '? indicating that there was current
into the cylinder, | | flow.
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Energy as a S);sfém o

[__Factors Affecting the Induced Current )

[+

‘ Speed of Mognet

~
»» As the magnet moves faster, the needle moves faster, indicating an
increase in the voltage.
8 N ™
Slow Fast
motion ‘ motion ‘
\ AN S
. Number of Loops
()) As the number of coiled loops increases, the needle moves faster,
indicating an increase in the voltage.
~N )
A AL J

Where is electromagnetic induction used?

Electromagnetic induction is now used in electric motors, generators,
and transformers.
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ExXar..: —

Choose the correct answer:
& If we want to limit the flow of the electric current in the circuit, we use

a. batteries b. resistors c. switches d. ammeters

2’ Inserting a/an .......... into an electric circuit will allow electric current
to pass.
a. paperclip b. wood piece  c.eraser d. plastic ruler
@ All the following devices have a resistor, except a/aN . .
a. toaster b. microwave c. electric stove d. gas stove
44 The power plants have ... to produce electricity.
a. batteries b. power lines  c. electromagnetsd. generators
8 Resistors are used 10 ... the flow of electric current in the circuit.
a. prevent b. decrease c.increase d. double
& All the following can be used to light a bulb in a closed circuit, except
(o I
a. battery b. copper c. pencil d. paperclip
% All devices in our houses are connected in .............. .
a. a single path  b. one branch  c. parallel d. series
8 When we move a/an ... inside a copper coil, it will produce an
electric current.
a. iron nail b. magnet c. battery d. wire

{9 Electromagnetic induction is now used in all the following, except.......... :
a. electric motorsb. generators ¢ natural magnets d. transformers

10 A moving magnet in a coil of wire induces a/an ... force.
a. electromotive b. magnetic c. electric d. gravitational
11 A rapid movement of a galvanometer’s needle indicates ............ in the
circuit.

L a.low voltage  b. high voltage  c. no voltage d. low heat

A
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Energy as a System o

12

13

14

w
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We can use the........... to indicate the passing of an electric current in a circuit?
a.galvanometer b.light bulb C.battery “aandb

The induced current of a moving magnet inside a coil of 25 loops is less
than thatof ...

a.20 loops b.25 loops C.40 loops d.5 loops
The force of the induced current by a moving magnet in a coil depends
onthe ...
d.number of coil loops b.speed of the magnet
C.number of galvanometers d.aandb
(V') or (X): )
It is safe to touch the electric wires coated with plastic. ¢ )
A paperclip is an insulator, while an eraser is a conductor. ¢ )
Resistors might be used to slow the flow of electrons through a circuit.
¢ )
Resistors are considered conductors. ¢ )
The parallel circuit doesn’t have a switch. ( )
We can call the bulb in the circuit a load. ( )
You can't operate the TV and the toaster at the same time at home. ( )
Electricity can’t be related to magnetism. ()
In both series and parallel circuits, electric current returns to the power
source. ¢ )
In a parallel circuit, if one device stops working, the other will still receive
electricity. ( )
Power lines bring the electric current to the battery. ¢ )
An electric current can produce a magnetic field. ¢ )
Electrons must be static to produce a magnetic field. ¢ )
Electromagnetic induction represents a relationship between gravity
and electricity. ( )
A galvanometer’s needle will stop deflecting if a magnet stops moving

in a coil. ¢ )
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o What Is a System?

0 Write the scientific term:

4* They're materials that allow electrons to flow through them easily.

4 They're materials that don't allow electrons to through them easily.

: They are parts of a circuit that limit the flow of electrical current.
® It's a way of connection in which bulbs are connected in a single loop.

8% It's the type of circuit you would find in your house.

4} It's a type of devices that push out electricity in electric power plants,
‘7 They're conductors that transport electricity from power plants to
appliances in homes.

8 It's a device used to detect a smalll electrical current in a circuit.
9 It is the process of generating an electric current using a magnetic |
field.
46 It's a part of the galvanometer that indicates the presence of voltage
in the circuit.
Complete the following sentences using the words between the
brackets: |
(plugs - separately - closed - an insulator - electric current - a resistor)

e Wires and ... of televisions are covered with plastic to prevent
leakage of the ... :

@ In an electric circuit, ... slows the flow of electric current, while
. STOPS T

#8¢ In a parallel circuit, components are connected to the power sources
ey SO If ONE path is broken, the other remains ... -

o Correct the underlined words:

1 All electric circuits must be in open loops.

2 A resistor uses an electromagnetic force to measure the currentin a circuit.
3 Resistors are used to increase the damage to the circuit components.

4* Appliances in our home are connected in a series circuit.
5 Conductors allow light to flow through.
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Energy as a System o——

@& Ifone component stops working in a parallel circuit, the circuit becomes
open.

‘7’ Electromagnetic induction shows a relationship between magnetism
and gravity.

8 By increasing the speed of a moving magnet in a coil, the induced
current decreases.

Mention one function of:
1 Insulators

2 Galvanometer

0 Choose from column (A) what suits it in column (B):
Column (f\) | Column (B)

1 Galvanometer’s | ¢.. can be produced by moving a magnet inside
needle a coil of copper.

12/ Electromagnets | b. have huge generators to push out electricity.

3 Induced current | c. produce a magnetic field by an electric current.

4 Power plants | d. doesn't deflect if there’s no current in the circuit.

0 Study the following figures, then answer the questions below:
, - | _ 3

f =9

|
I
)
I
»

Figure a Figure ‘b

J

‘1" Bulbs are connected in multiple branches in figure (......).

‘2) The way of connection in figure (.......) is used in your home.

-3 Ifabulbin figure (....) is burnt out, the other bulb will turn off,
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o What Is a System?

6 Study the following figure, then answer the questions below:
*‘éffs Number (1) represents. ... : ; i 144 - --,' !- 4 -
# Number (2) represents. ... .

8% If we push and pull number (1) inside the hollow
cylinder, ... force will be produced.

@ Give reasons for:

1 Insulators are used to coat wires.

23 Resistors might be used in an electric circuit.

@ Itis preferable to connect electric appliances in a house in a parallel circuit. '

@ A golvanometer needle deflects on moving a magnet inside a coil.

& A galvanometer has a significant role in an electric circuit.

® What happens if:
1) A wooden stick is placed in a circuit with a battery and a bulb?

i8: A toaster has no resistors?

8 We use a conductor as a wire coat?

44 A television connected to a blender in a series circuit stops working?

& You increase the speed of a magnet moving inside a coil connected to
a galvanometer?

6 You decrease the number of the coil loops in which a magnet is moving?

L J
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Lesson @

:

Record Evidence Like a Scientist:

ACthlt @’ Circle Back: Energy as a System

»» Now that you have learned about how energy is a system, look again

at Light Bulb Trouble. You first saw this in Wonder.

Figure (1) Figure (2)
“All bulbs are turned off. ” “Only one bulb is turned off.”

T 56 660 00 60|

Q Question:

»» How can you describe Light Bulb Trouble now?

OMQ Claim:

&g
¥ Evidence:

Scientific Explanation:
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—o0 What Is a System?

@ Activitg 13 How to Build a Pacemaker

_ The Heart: Notural Pacemaker:

* The heart is an amazing muscle (organ).

Function (Job):

It beats consistently for the duration of our lives. \;

»» The heart is a natural pacemaker. m
* Because a pacemaker creates electrical currents that it sends
out through the heart, causing the heart to contract.

»» Some people whose pacemaker starts to fail need an artificial

pacemaker. m

* To keep the heart beating correctly.
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* A battery-operated device that is inserted into

the chest and stimulates the heart muscle to
beat at regulor intervals for patients who ~
have aslow orirregular heartbeats.
* A pacemaker has been in use for over 60 years.
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Energy as a System o

» The artificial pacemaker has a built-in antenna. (E)fz)
* To send information to physicians, so they know how the heat is
behaving.

A

ed:

*

5

2

An electrically
conductive wire
with a coating

1

A cell battery A motherboard

‘The Future of Pacemakers:
* Pacemakers are getting better by the year.
* Pacemakers are becoming smaller too.

* Today, doctors can place a tiny, effective pacemaker &
well within the heart with a minimal procedure.
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Choose the correct answer:

—

1 The artificial pacemaker is implanted inside the patient’s ... .

0. stomach b. brain C.chest d.arm

2 The artificial pacemaker is made up of all the following, except ... ,
ad. battery b. motherboard c¢.eraser d. wire

3 The heart has its own built-in ... :
a. wire b.pacemaker  c.battery d.bomb

4 A pacemaker is very helpful for people suffering from ... .

a. diabetes b. asthma
C. heart problems d. hearing problems

0 Put (v) or (X):

1 The artificial pacemaker replaces the function of the heart’s electrical
system. COHl
2 The artificial pacemaker is powered by a battery. (M

3 The size of the used pacemaker now is smaller than that used in the |
past. ()}

0 Write the scientific term:

It's a device used to help people with irregular or slow heartbeats.

o Mention one function of:

Pacemaker

6 Give reasons for:

1 The heart beats consistently for the duration of our lives.

2 A pacemaker is implanted in the chests of some patients.
3 The artificial pacemaker has a built-in antenna.

What happens if:

L The natural pacemaker of the heart starts to fail?
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3 @ Concept (1D

|

Question (1]

#i¥ The electric circuit is composed of all the following, except a — .

a. battery b. switch c. wire d. piece of paper
& A small magnet can attract a paperclip at a distance of ... better

than that at 5 cm.

a.3cm b.6cm c.10cm d.8cm

588 All the following are used to generate electricity in electric power
stations, except ... .
a. huge magnets b. conducting wires c. turbines d. batteries

& A moving magnet in a coil of wire induces a/an............ force.
a. electromotive b. magnetic c. electric d. gravitational

Insulators are used to coat wires.

(A) Put (v) or (X):
1 The human body is considered a bad conductor of electricity. ()
%% Metallic paperclips are attracted to the magnet as they are
non-magnetic materials. ()
" A battery is the source of electric current in the electric circuit. ()
‘4 The size of the used pacemaker now is smaller than that used in the
past. ()

Aluminum - Copper - Iron - Rubber
(Question (3)

(A) Complete with the words between brackets:
(Resistors - electrons - galvanometer - charged particles)
........................... is used to indicate the small current in a circuit.

3 Electric current is a flow of ... called ...
(B) What happens if: You turn on the switch in the electric circuit?
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‘Question (1]

(A} Choose the correct answer:

a.low voltage  b. high voltage  c¢. no voltage d. low heat

(B) Give a reason for:
- The heart beats consistently for the duration of our lives.

Pauesion O
(A) Put (v) or (X):
{42 Electricity can’t be related to magnetism.

# Magnets pull or push on objects without touching them.
{35 A circuit is a system made up of several parts.

N SN N N

& Water flowing on a dam can be used to spin a generator.
(B) Write the scientific term:

- It's a closed path through which the electric current passes.
[ Question (3

(A) Choose from column (A) what suits it in column (B):

& ... is/are the factors affecting the gravitational force.
a. Mass b. Distance c. Color d.aandb
@5 All the following are magnetic materials, except a/an ... .
a. steel key b. plastic fork c. iron nail d. nickel medq|
@ The generator produces ... energy.
a. mechanical b, chemical c. light d. electrical
& A rapid movement of a galvanometer’s needle indicates ... in the
circuit.

SNl N NS N/

e

c. doesn’t deflect if there’s no current in the circuit.

Column (A) Column (B) |
1 Galvanometer's |q. stimulates the heart muscle to contract at regular
needle intervals. i
% Pacemaker b. is an invisible and non-contact force.

14 Gravity d. is used to make electric wires.

(B) What happens if:
- You approach a magnet to a mixture of sand and iron filings?

L
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School Book

Ass.qssment

Choose the correct answer:
1 Which of the following is a list of components of a body system in
order from the least complex to the most complex?
a. Tissue, cell, organ, body system b.Cell, tissue, organ, body system
c.Body system, organ, cell, tissue d.Organ, tissue, cell, body system
2 Nutrients and oxygen enter the cells through the. ... :

a.cell membrane b. mitochondria c.ribosomes d.nucleus
@ Which of the following structures is found in both plant and animal cells?
a.Cell membrane b.Cell wall
c.Large, water-filled vacuole d.Chloroplasts
@ ........Is (are) the control center of the cell and is (are) responsible
for cell division.
a.Mitochondria  b.Nucleus c.Golgi apparatus d.Chloroplasts
i&2 Which of the following is found in an acacia plant leaf and is not found
in human?
a.Cell wall b.Mitochondria c.Cell membrane d.Cytoplasm

& When two muscles work together to carry out a movement, one
muscle ... while the other ... .

a.moves, stays still b.contracts, relaxes
c. stays still, relaxes d.stays still, contracts
% Which of the following muscles is voluntary?
a.Stomach muscles b.Small intestine muscles
c. Esophagus muscles d.Neck muscles

8 Which selection of organs does the human body use to move gases
in and out of the body?
a.Heart, veins, and arteries b.Nose, tracheaq, and lungs
c.Muscles and bones
d.Pancreas, gallbladder, and thyroid glands
®: Which systems are involved in the process of excretion?
a.Respiratory, circulatory, and digestive
b. Urinary, skin, and respiratory  ¢.Circulatory, skin, and nervous
d.Nervous, respiratory, and digestive '

— _/
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SCHOOL BOOK ASSESSMENT on Unit @

(—Q 10 What are nephrons?

a. They're vessels for that hold urine before it leaves the body.

b. They're the place where urine leaves the body.

c. They're organs that break food into smaller parts. |

d. They're microscopic filters that remove harmful substances from the bloog
11 Diabetes is a disorder of the endocrine system. In people with diabeteg

the .......... does not produce enough insulin.

a. gallbladder b, thyroid gland c. pancreas  d. small intestine
12 The factors on which gravitational force depends are ... .

a. mass and shape b. size and shape
c. mass and volume d. distance and mass
13 ... IS One of the electrical insulating materials.
a. Rubber b. lron c. Copper d. Aluminum

14 When a piece of wood is replaced by a piece of aluminum in an
electrical circuit, this cQuses ... .
a. current flow b. the circuit to open
c. the circuit to close d. the lamp to light
15 From the conditions for lighting a lamp in an electrical circuit is ...
a. the presence of a battery in the circuit
b. the key is on
c. there is no insulating material in the circuit path
d. all the above

@ Complete using the following word bank:
(cell membrane - organelles - organs - cell wall - circulatory system -
digestive system - kidneys - bladder)

1 The.........surrounds the cell membrane.

2 The small structures inside the cell are called ...

3 The system in the human body consists of a group of ... :

4 The ... allows water to enter and exit the cell to maintain water
balance on both sides.

5 The heart beats in the ........... system accelerates when feeling afraid.

é The .........inthe urinary system purify the blood.

.~ _—
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r SCHOOL BOOK ASSESSMENT on Unit @ o—
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Write the scientific term:
1" It's a group of organs that work together to perform a specific function.
2 It's a device used to examine very small things.
3 It's the pattern formed by iron filings near the magnet.

4 It's a system that secretes hormones stimulating the rest of the body's
systems to respond.

5 They're small electric charges moving in the wires in a closed electrical circuit.

o Put (v) or (X):

All cells are formed of organelles, each of which performs a different
function. @ )
2 A tissue consists of a group of similar cells. (o= )
3 Water and waste are stored in the vacuole. ¢ )
4 Plant and animal cells are completely similar in structure. ( )
5 Allliving cells contain chloroplasts. G )
6 The brain does not respond when feeling stressed. (=)
7' BEvery system in the body works individually when exposed to danger.
G

8 Sweat is excreted by the lungs.
9 The skin takes part in expelling sweat through the pores. 5 )
10 The muscles of the body work together at the same time. ( )
11" A human can control the movement of blood in his body. ¢ )
12 Muscle cells are short fibers that allow movement, storage and release
of energy. )

0 Choose from column (A) what suits it in column (B):
| :{'C.'olumn (A) Column (B)

I Excretory system | a. releases hormones into the body.

2. Endocrine system |b. cleans the blood and excretes the body waste.

3 Musculoskeletal |c. tissues contract and allow for body movement.

4 Circulatory system |d. transports gases through the blood vessels.

2 et E A
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Theme

~ Unit concepts:
sy "B Thermal Energy and
o States of Matter
@ Heat Transfer
Zeer Pot Cooling

Getting Energy

Unit Objectives

In this unit, we will study:

1

2
3

4

Thermal energy, heat transfer ar
temperature

Change of states of matter

Thermal expansion and thermal
contraction

Applications of thermal
expansion

Thermal conductors and thermal
insulators

Ways of heat transfer
Properties and uses of materials:



,. et Started | What | Already Know.

» In this unit, you will learn more about heat and energy transfer.
» When you look at the images shown, consider what you already
know about how temperature, energy, and innovation go togetkler.

T

€) The thermometer is measuring a hot temperature.

Il o The woman is wearing an oven mitt that is a good insulator
| to protect her hand from extreme high temperature.
I
Finally, the woman is selecting clothing and using
 — technologu.
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* Hanna is going on a trip. She will be traveling
for many hours.

* She wants to take some food with her.
She decides to pack some salad and soup.

* How can she keep her salad cold and her soup warm?
A fdl ghs A ) 3 elin Ladiv o
Al ol lly Aalud) Laald sda g (e dlgas Laskelll aas daliu .
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At the end on this unit, you will be able to answer the following questions:

* How does heat move through substances?
* What materials can encourage or prevent heat transfer?

*How do scientists create new materials for better heat transfer or
insulation?
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Concept Objectives:

By the end of this concept, students will be able fo:

b Construct explanations for patterns in the movement of
particles in solids, liquids, and gases.

» Argue from evidence how the addition and removal of
thermal energy changes the movement of particles and

the state of matter.

> Construct explanations of the relationships among
temperature, heat transfer, and thermal energy.
= Model the relationship between kinetic energy of

particles and temperature.

» Conduct an investigation to determine the effect of
changing temperature on particles movement in a

thermometer.

Thermal Energy and
States of Matter

Key Vocabulary
« Atom !

* Matter

* Molecule

* Temperature

* Thermal energy
+ Kinetic energy
* Condensation
* Contraction

* Expansion

* Heat



Thermal Energy in States of Matter

Activity 1 Can You Explain?
Activity 2 Glassblowing

Activity 3 what Do You Already Know About Thermal
Energy in States of Matter?

Activity 4 Thermal Energy, Heat Transfer, and
Temperature

Activity 5 Change of State of Matter

: : Lesson 3

P .

Activity 6  Hands-on Investigation:
Temperature and Particle Movement

S Lesson 4

Activity 7 Thermal Energy and Particle Movement

Activity 8 Thermal Expansion

Lesson 5

Activity 9 Hands-on Investigation: Making a Thermometer

Activity 10 |ncreasing Thermal Energy

Lesson 6

Activity 11 Record Evidence Like a Scientist:
Thermal Energy in States of Matter

Activity 12 Thermal Expansion Joints




Look at the thermal pool in the photo.
Can you observe matter changing state?

- The water in the thermal pool is changing into steam.

« The water is heated by magma underground.
.Jl'&}dlt‘)&muu‘&&\lﬂ@dﬁfhu‘dﬂ-
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Matter It is anything that has mass and takes up space.

» Any matter consists of tiny, moving particles (molecules or atoms).
» Matter around us often changes from one state to another.
» Thermal energy, heat transfer and temperature are involved in these

changes.
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Thermal Energy and States of Matter

What happens iFf... ?

(1) The substance is heated?

* The thermal energy of the particles in a substance increases.
(2) The substance is cooled?

* The thermal energy of the particles in a substance decreases.

Thermal (Heat) Energy:  1 ».c 5

»» It is the total sum of the kinetic energy of
a substance’s atoms and molecules.

Heat Transfer:

»» Itis the energy transferred from the body of higher
temperature to the body of lower temperature.

- Temperature: E =
»» Itis a measure of the average kinetic energy - ?0
"3 _
of the atoms and molecules in a substance. ’ !

\__ ‘ Hot Tea

——
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Check your understanding? ¥
Put (v) or (X):

@ The thermal energy of the particles in a substance increases by cooling. (
€ The state of matter is affected by the temperature. (
(
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o Getting Energy

| Activitg 2 Glassblowing

Heat could be used in

£ ¢ 5 .

Changing the state Changing the matter 'Shaping the matter

When an ice cube is When a paperis  Heat is used to shape
heated, it melts. heated, it burns. and form glc'ss |

j
& ‘/f‘}
5

}m o
WA Iong timé ago, people discovered that:
» Glass could be blown from the open end of a hollow tube and
turned into different shapes using very high heat,

»
?& How does glassblowing hoppen?

L
First: Heating Second: Cooliﬁ_éﬁ__ﬁ
The material is heated in Once the glassblower is
a hot furnace so it can be  fjzm . finished, the material must be
mielted into a liquid that | cooled back into a solid to
can be shaped. maintain the new shape.

(a.ms,,dlsﬂw;iL-m‘Legémf.mwa“gu,u&Mlcgw@s,ﬁs@msw@d@ﬁbmyl@mm-}
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Thermal Energy and Stdfés of Mﬂﬂ = o

Give reasons for... !i
(1) Glass can’t be shaped in its solid state.

* Because glass in the solid state has a fixed (definite) shape.

Glass is heated in a hot furnace to be shaped.

* To change the glass into a liquid state that can be shaped easily.

(3) Glass is cooled after it is shaped.

* To maintain the new shape because solid has a fixed shape.

Glass Glass Glass
(Solid State) (Liquid State) (Solid State)
Before Shaping Shaping After Shaping

Check gq_t_j'_lj_fqrj@grsfahding? ?53’

Put (V) or (X):

& When liquid glass is heated, it melts. G )
2 Hec:ting and cooling are belng used to shope glass. ")
3 Gloss cun be shaped in |ts solid state. P v ;(' )
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o Getting:Energy

e . .. =5 WhatDo You Already Know About
ﬁ ACtW Ity \5 Thermal Energy in States of Matter?

N 0 Classify the states of matter for each of the following:

1 Pencil

@ Complete with the words between the brackets:
(high - variable - low - fixed)
1 The molecules within a solid are very close together and they vibrate

[ o [ — . speed.
2 Substances in the solid state have a ................... volume and shape.
3 Liquid has a fixed volume but a ... shape.
4 Gas molecules are in constant motion at ... speed and

therefore they are spaced far apart.

“Energy of Particles:
« Almost all matter contains thermal energuy.

« Thermal energy refers to the movement of particles in a substance.

™
?& How do particles in different states of matter behuve’
o

»» Ice cubes have the least energy. ¢
- Because ice cubes are made of particles that move very little. | ==

»» Water in the cup has moderate energuy. m
- Because water is made up of particles with a medium

amount of energy.

» Boiling water has the most energuy. m ba
- Because steam is made up of particles that move very quickly.

:l?f__i,o Science Prim. 6 - First Term




Thermal Energy and States of Mafter o

State Volurme! HERaPE Movementlof Energy of
Molecules Molecules
Solid !
. ' !
Fixed Fixed Vibrate '(move Molecules have '
very little) the least energy. |
1
|'
Liquid
Move faster Molecules have |
Fixed |Variable| than that of a moderate
solids energuy.
Molecules é
M t
Variable | Variable ov.e K=Y hove- J SaGt
quickly (highest)
energy. 1
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\

€) Choose the correct answer:
| (1 Matter is made up of tiny units called ... .

¢

LIS o D j
—288 on €S2

a. cells b. mixtures c.compounds  d.molecules

7) J— is the measure of the average kinetic energy of matter particles.
a. Heat b. Thermometer
c. Temperature d. Thermal energy

<) J— energy is the total sum of kinetic energy of matter atoms and
molecules.
a. Thermal b. Chemical c. Light d. Potential

4 If the atoms of a substance move slowly, it would be ... Upon
touching it.
a. cold b. hot c.rough d.smooth

5 The thermal energy of the particles ... , when the substance is cooled. |
a.increases b. decreases c.becomes zero d.doesn't change

6 The total sum of kinetic energy of matter molecules at 30°C is more
than thatat ... .

a.40°C b.35°C c.10°C d.50°C
7 Particles of ... have the least kinetic energuy.
a. steam b. tap water c. boiling tea d.ice

8 What's the correct sequence of the glassblowing procedure?
a. Cooling-—+ shaping - melting  b.Boiling —» melting —- shaping
c. Melting- -+ shaping - cooling d. Cooling —+ shaping —- freezing
9 Heat is used to shape and form ... .
a. glass b. papers c.cloth d. wood
10 All the following are liquids, except ... .
a.oil b. water vapor  «.rock d. melting wax
11 To reshape a candle, you need to ... .

a. turn it into solid b. melt it c.freeze it d.cool it down_/

-@@:__S;ence Prinl._ 6_— Fir_st Ter_rrf
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Thermal Energy and States of Matter >
- \

) Por()or 0

1' When matter is cooled, the speed of its particles increases. «C )
2 We can change the shape of glass by heating only. ( )
3 When ice cubes are heated, they melt. ¢ )
4 It is hard to shape glass in the solid state because it has a definite

shape. (
Some matters only contain thermal energy.

The substance state changes by changing its temperature.
A glass of water has a moderate thermal energy.

On boiling water, its particles have the lowest kinetic energy.

0 ©® N o an
TN SN N NN
S NS NN N N

On heating a piece of paper, it melts.

éi ) Write the scientific term:

.

A ltis the total sum of the kinetic energy of a substance’s atoms and molecules.
2 Itis a measure of the average kinetic energy of the matter molecules.

Q‘E; Complete the following sentences using the words between
the brackets:
(liquid - magma - shaped - furnace - boil)
1. A hot spring is created when water is heated by q............ deep within
Earth, so water begins to . :
2 Glassis heatedinahot ........to be meltedintoa ... state that can

be . .

Féﬁ Correct the underlined words:
i 1 All matters have light energy.

" | 12 If the atoms of a substance move faster, its temperature will decrease.

3 When water is boiled, it turns into solid.

4 Glass is blown and shaped after being cooled.

. @) Cross out the odd word:
Steam - Ice - Rocks - Glass

.
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6 Getting Energy

3, Choose from colurmi (A) what suits it in column (B): j

—_—

- Column (A) Column (B)
g i _Gidssblowing a. move very little as they are packed closely.
2 Ice particles b, have the most thermal energy.
‘3 Steam particles ¢. have moderate energy.
‘4 Molten lava particles | d. is blowing air into a liquid glass to be shaped.

® ... @... ©®. ... @
0 Classify the following figures into different states of matter:
; ' |
| @ .. 2" i .. . | & |

Q Give reasons for:

‘1" The water in a pool changes into steam.

2 All matter contains thermal energuy.

3" Glass must be turned into liquid to be shaped.

4" Ice cubes have the least energy, while the boiling water has the most energy.

8 After glass is shaped, it must be cooled back.

119y What happens if:
@' You heat a piece of paper?

2 Anice cube is heated (according to the change of state)?

3) You boil an amount of water (according to the energy of particles)?

\
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Thermal Energy and States of Matter .©

ool A Lgs e Thermal Energy, Heat Transfer 0
Acﬂ\lltg @ and Temperature <
»» Previously, you learned that:

* Kinetic energy is the energy that matter gains due to its motion.

Thermal energy

has less thermal Ll has less thermall
Solid __) Liquid — Gas
energy than energy than

Particles move Particles move Particles move
a little bit fast very fast

»» Thermal energy Is a property of a system. For example,

you could talk about the amount of thermal energy in a cup of hot
tea.

gyl a:élh“]
Solll ol e ol L5l Blall p gane o0 o |

50 Bl e J5T ALl 8ol ¢ya 5T Zalend) Bulall Lo, pall ZEUaI) lude o
b gl QS el Blall LS wiaad eli€a ad Balll Galsd gun] L,hall Gl a3
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LH eat Transfer ]

: )) It is the energy transferred from a hot object to a cold object.

E »¥ Heat transfer occurs when there is a difference in temperature
between substances.

' »» We often describe the warmth of an object by saying that it

|
|
I
1
1
1
1
1
1
1
. i
contains heat. |

o ) ) oL ) (m A3UIF JUASSH Bl (g8 15,1l JLS © |
B e s i ] 0 gy B U st Lo Gl s alall o Boloadf ol BV iy B5loadl JUES S :
]
1
|
I
|
i
1
1
1
1
I
|
I
1
I
]
1

JCUCS Hot Cold ., A

temperature temperature

.
What happens iFf... ?

(1] You hold a piece of ice cube by your hand?

« Thermal energy transfers from your hand
to the ice cube, so it melts.

(2) You hold a glass of hot tea by your hand?

« Thermal energy transfers from the hot cup of tea to your hand, so you
feel hot.
There are three different

ways of heat transfer:

1§ | B
& . ] @
3 Conduction 2 Convection '3 Radiation

« You will learn more about these in later studies.
plaiily qgoladl daalls ragilh 1o 85lhadl Ji dakide Gl oS dlae
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Thermal Energy and States of Matter o

[

It is 0 measure of the average kinetic
energy of the particles (atoms and
molecules) in a substance.

8,1yl oy

Lo Sube  (liadly Slalt) Slasunll &5 Bls bawsie so

»» Temperature indicates how hot or cold a substance is.
»» Temperature is measured using a thermometer.,

§rWhot happens to the ovefdge energy of the porticles]

{_in a substance when the substance is heated? |

( Thermal energy is transferred

to the particles.

v
The particles move faster as
they gain energy.
v

The average kinetic energy
of particles increases.

v
The average thermal energy

N -
~ of the substance increases.
Bl (pdud sie
& ol JSy o 5adly Bl 8ulll Slarun 1SS a3 e - Lgslagen S &o,lpadt GBS Ja5is o
Bolll ol Lo,lalt TSI Jlan adi e Bl clasun 3 5m Bl Jlaaf usiee |

Check your understanding? ‘&%

Put true or false:
@ Heat transfers from an object with lower temperature to an object

with a higher temperature. (¢ )
@ Heat is measured using a thermometer. ( )J

Science Prim. 6 - First Term @
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e .
\/‘g‘_ ® ° \, ,.3 f M tt
i/qr\ Activity ‘%' change of State of Matter

»» Objects with more thermal energy have more kinetic energu.

»» How much thermal energy and kinetic energy exist in objects depends
on the speed of molecules.

»» The state of matter is related to its thermal energy.
?

? ? How does temperature affect the physical
state of different substances ®

( .
— &

Meltmg &= Agdding

i
i

et oEvaporotion

energy that o B
causes
. i —

e

It is the chonge of matter from a. solid It is the change of matter from @
state to @ |IC]UId stote by heoting liquid state to a gas state by heating.

As a solid is heoted, iAS a liquid is heated,

< Its particles vibrate faster and » Eventually, the particles have
faster and move farther apart. | enough energy to escape and

.l - Their energy becomes great ' move away from each.other,
enough to overcome the and the liquid vaporizes into

. forces that hold them in place, | ‘ a gas. .

' so melting occurs. | G Lyl S5 T Bole Bl Lo iy e

SR o ey ipday o Lguday uel (e LgiSad duilS

|

| lal Lasuatl 333 abuas Bule B s, |
3 &J & bd Qe .

L"'L‘ = Fie Do 4209 £ Ak Bule J) Jpaily Al 3al) ‘

|

|
d.:uulwwmmm@muuaw. |
‘ ,Lemutmu.xw uh@lwblﬂlw '
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o - Removing ————— @—— _ :
Freezing 6 thermal 9 Condensation |
It is the change of CIuNes

energy that
matter from a liquid state to a
solid state by cooling.

It is the change of
matter from a gas state to a
liquid state by cooling.

»» Substances boil or melt at specific temperatures.

»» The melting and boiling points are physical properties of a substance.

Boiling and Melting Points

( B
= 3
Boiling Point Melting Point

"« The temperature at which a
solid melts and turns to liquid.

"« The temperature at which
a liquid boils and turns to gas.
At the boiling point,
| « Liquid is turned to gas (vapor).
- The molecules’ movement
increases, and they spread out.

‘The boiling point of water is 100°C.

E The melting point of Ice is 0°C.
- The boiling point of mercury is 357°C.

) Scientists test how a change in temperature affects different
substances. (€N}

To determine which materials are suitable to use in tools and
experiments that take place in extreme conditions.

% . Understanding how heat can cause substances to change helps us .
understand changes in state, weather, and even ocean currents.

Science Prim. é - First Term @,")—




Hands-on Investigation:
E ACt'V'tg 6 Temperature and Particle Movement
Experlment‘Temperoture and Particle Movement

» We will carry out an experiment to compare how quickly food coloring
will spread out in hot and cold water.

(“““‘3 P

f« L

thermometers

Stopwatch Food coloring O
eyedroppers
Steps:

(1] Add 100 mL of hot water to one beaker and 100 mL of cold water to
the other beaker.

(2] Record the temperature of the water in each beaker using
a thermometer.

(3] Add 2 drops of food coloring to the center of each beaker at the same
time using the eyedroppers.

[4] Start the stopwatches at the instant the food coloring is added.

(5] Record your data and observations.

(6] Repeat the previous steps, but using 200 mL of water and 4 drops of
food coloring.

18012 Science Prim. 6 - First Term
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»» The red color spread out in the hot water faster than in the cold water.

»» The 2 drops of dye were spread out in 100 mL at the same time as the
4 cdrops of dye were spread out in 200 mL of water.

Trial 1: 100 mL of water + 2 drops of food coloring

Time taken for
Temperature food coloring to

spread out
Hot Water 45°C | 15 seconds
Cold Water 10°C ’ 60 seconds

Trial 2: 200 mL of water + 4 drops of food coloring

i .
\ — ._./
\ d-'t_i 1 - |

Time taken for
Temperature food coloring to

spread out
Hot Water 45°C | 35 seconds
Cold Water 10°C ’ 140 seconds

3";3{ e Y -,w;z, o
=6 ey ;J?H' L ‘,“\?-;F\

-?("—‘ ‘\ et Sl P

£ If the temperature increases, the kinetic energy of the particles will
increase, the particles will move faster and the dye spreads faster.

“2 i the temperature decreases, the kinetic energy of the particles will
decrease, the particles will move slower and the dye spreads slower.

Science Prim. 6 - First Term (181 D-
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' \
, « The colorless dyes also spread out in water, but we can't see

N . them.

Dispersal of Compound Dyes in Water:

- Doesn’t depend on

- Thermal energy: « The color:

~ Dyes disperse faster in hot The colorless dyes also
‘water than in cold water. spread outin hot water

« Amount of water: ey faster than in cold water, but
Dyes disperse faster in small we can't see them.

amounts of water than in
large amounts of water.

Glve reasons for... -

(1) Dye compounds spread out when you add them to water.
Because dye compounds consist of tiny and moving particles.

(2) The dye disperses faster when the temperature is higher.
Because the molecules in the warm water have more kinetic energy
and move faster, so the dye took a shorter time to disperse.

Check your understanding? g :

Put true or false:

A Understanding particle movement helps us understand the behavior of
matter. ( )

L@ Particles respond to heat by speeding up or slowing down. ( )

@ Science Prim. 6 - First Term




Choose the correct answer:
.| A Particles inside have more energy than ice and less than steam. |
a. helium b. wood c. water d. plastic "
is the energy of motion.
a. Kinetic b. Light c. Sound d. Chemical
3 When ice melts, ... .
a. it changes into steam b. its particles move slower
c. it loses energy d. its particles move faster
*if A . 1S USEA 1O Measure an object’s temperature.
a. measuring cup b. galvanometer c. thermometer d. balance
5' When an object of a temperature of 50°c touches another object of
, it will lose energy.
Q. 50°c b.30°c c. 60°c d.100°c
& All the following are ways of heat transfer, except ... :
a. conduction b. convection c. radiation d. condensation
7 During ........and .........., matter gains thermal energy.
a. condensation - evaporation b. melting - freezing
c. freezing - condensation d. melting - evaporation
8 When water vapor , it turns into water drops.
a. melts b. evaporates  c. condenses d. freezes
9 ... Is the process of changing liquid into gas by heating.

d.Meling b. Freezing c. Evaporation  d. Condensation | .

10 .......... has the highest boiling point.
a. Methanol b. Mercury c. Water d. Milk
1V All the following are liquids, exXCept ... :
a. mercury b. water c. food oil d. iron
| 120n......., there’s energy added to the matter,
a. melting b. evaporation c. freezing d.aandb
13 A red food coloring spread out at the slowest rate in a water temperature
o of
a. 60°c b. 23°c c.40°c c.45°¢

\ Sd.mo an 6 Flrst Ter
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a.100 mL b.200 mL ¢.250 mL d.300 mL
|| 15 Dispersing a dye in 100 mL of hot water takes 10 seconds, so it will take |
e 1O SPread in 100 mL of cold water.
| a.5 seconds b.10 seconds .30 seconds d.9 seconds
16 The dispersal rate of a dye in an amount of water depends on the ......
a.amount of water b, water temperature
c.dye color d.aandb
17 As the temperature of water decreases, ... .
a. its particles move faster
b. its particles kinetic energy increases
c. dye disperse faster
d.its particles thermal energy decreases

| 13 When solid matter particles gain energy, they vibrate faster.
| 4 The state of matter depends on its thermal energy.
| 5 Particles of matter need to gain energy to overcome forces among
: them. (
: 6 Heating a sample of matter means the removal of thermal energy.

| C O
l | (7 Condensation is the process of changing gas into liquid by heating. () [§

| '8 Thethermal energy of an object depends on the speed of its molecules. 'LE
| /9 Mercury has a higher boiling point than that of water.
> 10 The dispersal of a dye in water depends on the dye’s color.
11 A dye takes a longer time to spread in hot water.
12 When adding a colorless compound to water, it doesn’t disperse as
we don't see it.
| 13 Fast-moving particles take a shorter time to spread out in water than
| slow-moving ones. (
P | 14 Red food coloring spreads out in cold water faster than a blue one(
- | 15 A dye spreads out in a small amount of water faster than a larger
2 amount of it. (
| | 16 The warmer the particles, the faster they move around. (

> e e ——— [ i ——
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Thermal Energy and States of Matter 5

Write the scientific term:
1 It is the total sum of the kinetic energy of a substance’s atoms and
molecules.

Itis the amount of thermal energy transferred from one substance to another.
It is an indicator of how hot or cold a substance is.
A tool that is used to measure the temperature of a substance.

' Itis the change of matter from a solid state to a liquid state by heating.
It is the change of matter from a liquid state to a gas state by heating.
It is the change of matter from a liquid state to a solid state by cooling.

It is the change of matter from a gas state to a liquid state by cooling.

9 It is the temperature at which the liquid turns into a gas.

| 10 It is the temperature at which the solid turns into a liquid.

O N 00 O A W DN

Correct the underlined words:
The particles of the substance move slower when they gain energy.

| 2 Particles of steam move less freely than those of water.
3 Particles of liquid move faster, spread out on heating, and turn into
| solids.

| (4 Melting points and boiling points are S:rlemical properties of a substance.

5 The particles of liquids are packed tightly and vibrate in their places.

%P Complete the following sentences using the words between
| the brackets:

. (weather -~ boiling -~ bump - molecules - ocean currents)

1 Atthe .. point, the matter changes from liquid into gas.
2 In nature, heat causes changesinthe .........and ... ;
| '8 Thermal energy causes ...... to move around and ......... into one another.

(faster - slower - particles - decrease - thermal energy)
| 1 All compounds of matter consist of ... .

.'i:ﬂScie;:e Prim. _6 ~ First Tel:rr: ?;@:
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4 Red food coloring will spread faster out in hot water, because its.
particles have more ... .

5 When adding some drops of a dye to a beaker of water and putting it |
in a freezer, the dispersal rate of the dye will ..............

C_olumn (A) | Column (B)

| |V Heatingice |a. transfers from hotter to colder object.

Mercury b. its portlcles vibrate faster and move farther opcrt

2
3 Heat c. is required to change a gas into a liquid.
4

| ICooIing - d. vaporizes at S50 Ca_

| IS - SR NN JSSe—

. coumn(a) Column (B)

1 A dye compound disperses in |a. a dye will spread out slower in it.
water because

2 When adding ice cubes to a | b. the dye will spread out faster in
beaker of water it.

3’ On decreasing the amount of |c. it composes of moving particles.
water in a beaker

y .. . s
0 At the opposite figures:
*A When putting some food coloring to - -
a beaker containing water:  Figure ‘@ Figure b

1 Figure (.....) represents food coloring dispersal after 2 seconds.
2 Figure (....) represents food coloring dispersal after 5 seconds,
while dye particle spread forming a ... . |

' k (pattern - unsystematic colors). i
—— _CE Science Prim. 6 - First Term) ) : X
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':Ii a water in 2 beakers (a) and (b),

| in which beaker the dye will spread out
'. faster?
}_).l

i

¢:» Give reasons for: | Beaker @, | Be
| Q Heat is transferred from one substance to another,

4 @ The ice melts if you hold it in your hand.

'. @ Thermal energy is required to convert a liquid into gaseous matter,

| @ Thermal energy depends on the speed of the molecules of matter,

@ Duye compound spreads out when adding it to water,

)
Q:» What happens if:
| @ You hold a cup of tea in your hand?

‘) @ Two objects with the same temperature touch each other?

-

| @ A solid substance s heated. (concerning the movement of the particles)? |

@ You added a colorless compound to the hot and cold water?

0) @ Increasing the thermal energy of water. (according to the movement
of particles)?

| @ Porticles of a dye compound were static? %

Vo <
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E ACtIVItg [ ’?‘, Thermal Energy and Particle Movement

»» Matter is always changing from one state to another.

» All changes in state require a change in temperature.

A beaker of ice was heated at a constant temperature

Examp"e’ until the ice melted, boiled, and then evaporated.
Melting Point
The temperature at which A e T
the substance changes from kTS SO Pty
a solid state to a liquid state.
) . (-"OQ J
Saii 4 5 At the melting point | izi
Boiling Point £ i ghiwbois Jian s L 7L Vaporizing —
o o » Condensin
The temperature at which 3 VW b
the substance changes from = Melting —
a liquid state to a gas state. (ﬁ\b » Freezina
, . TN Heat
8« The melting point of ice is 0 °C
* The boiling point of water is 100 °C
Complete the following sentence with words baiween brackets:
(kinetic energy - boiling point - melting point - heat energy)
1 The is gained by water molecules is changed INto ... .
2 Atthe......., water changes from solid to liquid state.
3 By increasing the degree to the. ... , liquid water molecules spread

out so far apart and becomes gas or water vapor.

--0 Science Prim. é - First Term
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o)
ACtiVitg @ Thermal Expansion

NG  Have you ever tried to kick a rubber ball on a cold day?
| A ball seems to lose air, making it less bouncy.
S5l pn @ dabllaa 8,8 JS) calgls o olf Goaw Jar
WY e L5503 (e Ja Lo telgglt ais L3Sy BLaT 3,80 yus of oS

-

. 3% Molecules in matter behave differently when they are warm
than when they are cold.

»» Cold molecules are packed more tightly together than warm
molecules, which tend to spread out.

»» The way that molecules are arranged is known as expansion and

Bl Al e 81 Ul § Lpdasl 3 (g 57an g LglS atias Bulall &35S sl 3atf o

Aadi U 8ol a0 § Lokl sians (o ST il 8)all 2o § olinsall bl (s siue (S Lo Gl »
Aad e Byl pa il yal i ;a3 03] HLasi) Jf Jaas olia3all oY

OBy suatll ol Led DS i 3adl a8 UK GMEAY oy Bolall iua3 i ol sl e

Thermal Expansion Thermal Contraction

A change that occurs to molecules | A change that occurs to molecules
of the substance produces an| of the substance produces a

- Increase in their movement, so | decrease in their movement so -
they spread out or expand. they come together or contract.

Expansion
means

) S
increasing the ‘ Hot 5
size (volume) | water

— =

Contraction
means
J—cold | decreasing the
water | sjze (vVolume)

M&L@.@:{J—L‘u&élﬂh\g LQ:SPEJEJQQG.T%J EJLL‘&:JEE\};‘&J;‘I“SJJ‘J_\J.:\J‘&Q :g‘,b-‘&”d aill |
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" Applications on Expansion and Contraction ]

» Many thermometers contain colored alcohol. (@Y
» What happens when you put a thermometer '8
in substances of different temperatures?
(1) Thermal expansion occurs as the
liquid in the thermometer is heated.
(2) Thermal contraction occurs as the
liquid in the thermometer is cooled. 1]

sl gs3all dpash o etagail e KN 55 o
Saatia s 3, wlays ol Jbag:j «fuyﬂ‘» 8‘)“);.“ U‘“L,.‘i‘ c.u':3 die Sidas IN{PR
i Aagefdhy L_.;J‘,.;&U ikl uyo Lesie (-5_)[):;.” bSOl Giaay — .((;\A&Aﬁ.“))g;a Jgam o) Jlaadl (paid .\.\A‘-Eg‘)b;.“ NNV | JUNPR

» Hot running water may help us open a jar lid

that becomes stuck.
As the jar's lid is heated, the metal in the lid

expands, making it looser.

[ Gille iy Lasie ekl ellod 35 o 2a Ll oLl Baelus a3 »
il 3 g pn SiST adnny La tolalo il slind § wsmshd Gaadl sy Glabonll ellad (s o3 Laie

) Bridges and other structures are often built with
expansion joints.
« As the bridge is heated, the metal making up

the bridge expands.
« The expansion joints allow this to occur safely

without causing the bridge to buckle.

il e 50 301 Gndl sty a8yl s a3 Lo o 53 Sty pmad sliy ie aaill Jusld el Lo G2« \
) il @ it (99 olels acilh sliasl 63 prad JUallog o
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Choose the correct answer:

\J & On heating ice cubes, absorbed
[ (o JU—

energy by molecules changes

energy.
a.kinetic - heat b.heat - kinetic

d.heat - light

| 9 At the boiling point of water, all the following changes occur, except
| a.forces between molecules get weaker.

b.molecules spread so far apart

c.water changes into gas

c.heat - electric

d.water changes into solid

A
f

;I' & On heating molecules of a solid matter, they will

.a.slow down b.contract
c.expand d.shrink
@ The liquid in a thermometer ... as the temperature increases.
a.contracts b.expands
c.disappears d.freezes

% Train tracks and bridge joints are designed to allow extra space for
a.condensation b.boiling
c.freezing d.thermal expansion
& When coollng a substance, its particles ... .
Q. move slower and expand
b move faster and contract
c.move slower and contract
+ d.move faster and expand
@? When putting a stuck jar lid under hot running water, it

a.expands

...............................

b.contracts
d.freezes

c.boils




o]

-

@: Complete the following sentences using the words between

4 Alid of ajarin the fridge needs more force to be opened

5" Cold molecules are packed more tightly together than warm

7 Bridges and other structures may buckle if there're

9 When you kick a rubber ball on a cold day, it will be less bouncy. ()|
10 Water molecules at 80°C are packed more tightly than at10°C. () 5

2 The temperature at which a substance changes from a liquid to a
3 It is the spreading out of substance particles as it gets warmer.

4 It is the moving particles of the substance that are getting cooler.
5/ They are found in bridges to avoid expansion damages.

(differently - expansion - contraction - heating - ternperature - cooling)

1 A substance expands by ... and contracts by ... :
2" Thermal ... occurs as the liquid in the thermometer is cooled.
3 Molecules in matter behave ... when they are warm than when |

Getting Energy )

Put () or (X):
1’ The boiling point is the temperature at which a substance chonge_sh“
from solid into liquid state. C )
2’ Only metals contract by cooling and expand by heating. (
3, Changing the liquid's mass by changing its temperature is
the idea of making thermometers. C )

than that on a table. o CoDHi

molecules. ¢ )|
é Particles that make up a substance are spread apart by heating.( ) |

no expansion joints. ¢ )
8 Thermometers contain a solid substance that contracts
and expands by changing the temperature. ¢ )

Write the scientific term:

1’ The temperature at which a substance changes from a solid to a liquid ‘
state.

gaseous state.

the brackets:

they are cold.

@Cl Sc_ien:e Prin_\. 6-_Firstzrm-j
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Thermal Energy and States of Matter >

b Choose from column (A) what suits it in column (B):
~ Column (A) ~ Column (B)
1 A thermometer | a.contracts
g | .
o ' b.is found in bridges to allow safe thermal
2 Expansion joints ' _
| expansion,
3 Rubber ball on | .
c.is used to measure temperature.
a hot day
4 Balloon filled with
_ d.expands
~ airon a cold day
| S 2 i |
| qf_'ﬁ % Look at the following figures, then answer:[ /7 /r
Ny 1 Al
In figure (.......), molecules spread out and A
move faster than in figure (......).
_ _Figure a | Figure b J
" On heating some ice cubes, Memperature (°C) /.
write the number that represents /&
the opposite graph: —
1 The boiling point of water is ... . f’os?
2 The melting point of ice iS ... . .
0
R . SR
‘@ Give reasons for: o »Time
|1 Hot running water may help us open a stuck jar lid.
- | 2 Bridges are built with expansion joints.
€:) What happens if: ) B
G Heating an amount of water until it reaches its boiling point?
2 Ajarslidis placed under running hot water?
3 Bridges are built without any expansion joins?

.'_Science Prim. é - First Term u\(@




’. Hands-on Investigation:
2. Making a Thermometer

Experiment Making a Thermometer

In this activity, you will design and construct a thermometer. You will make
and test predictions using your model thermometer.

Red food
coloring

1] Pour equal amounts of water and 70% - Clear straw
alcohol into the bottle, then add three
drops of red food coloring to the plastic  Clay
bottle.
- Plastic bottle
2] Put the straw with the opening uncovered
in the bottle, and be sure it is not touching - Water
. + Red food coloring
the bottom as you wrap the clay tightly +70% alcohol

around the straw and the opening of the bottle.

© Science Prim. 6 - First Term




Thermal Energy and States of Matter ©-

(3) Place the bottle on a table (room temperature), and record the height
of the water in the straw.

(4] Place the bottle in a bowl! of hot water and record the height of the
water in the straw.

(5] Place the bottle into a bowl! of ice water and record the height of the
water in the straw.

»» The level of liquid in the straw rises up in a bowl of hot water.
»» The level of liquid in the straw falls down in a bowl of cold water,

¢
i
At room In a bowl of hot in a bowl of cold
temperature -~ water water

S A L L S g S
Water rises up by 15‘-1@5_&". Waterrises up by 8 cm = Water falls down

_Conclusion:
»» The main idea of a thermometer is to change the volume of liquid

by changing the temperature.
»¥ Liguids expand by heating and contract by cooling.

. - NOTE
Thermometers are used in many ways, including:
[1] Assessing our health (2] Predicting the weather
3] Cooking

Science Prim. 6 - First Term-cﬁé}o--
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Activitg 19 Increasing Thermal Energy

Adding Thermal Energy

The statements below describe what happens when thermal energy is added
to a substance.
Complete each statement with the missing keyword.

Some words may be used more than once or not at dll.

(increase - rise - expand - decrease - faster)

1 The particles in a substance will move ........... when thermal energy is
added.

2 The kinetic energy of a substance will ........... when thermal energy is
added.

38 The temperature of a substance will ........ when thermal energy is
added.

4 The substance will ... when thermal energy is added.

§ The space between particles will .............when thermal energy is added.

il gualudl anld

Science Prim. 6 - First Term




. Thermal Energy and States of Matter ©
Lesson rél

... 41 Record Evidence Like a Scientist:
E_ A ctivitg Gm Circle Back: Thermal Energy in States of Matter
»» In this activity, students return to the questions posed at the beginning
of the concept and reconsider what they know now. '

Students construct a scientific explanation about the investigative
phenomenon ofGlassblowing and the Can You Explain? question.

Q Question:

» How can you describe Glassblowing now?

@Mg Claim:

&
Evidence:

@ Scientific Explanation:

Science Prim. & - First Torm @J
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B3 in Action
@ Activitg g Thermal Expansion Joints

»» Bridges do not have a zipper, and they do not have jaws with metq
teeth. Instead, they have built-in protection designed to keep the bridge
from buckling in hot weather and cracking in cold weather.

Engineers use many techniques when designing
bridges to make sure they stay safe over time.

t Eng]neefs @Pﬁ“,vl Q’Nhe-."ﬁm.i'r,‘fég of expansionand |
contracﬂon when ﬁfes@mﬁg structures. '

* Most bridges are made of steel and concrete; these materials expand
and contract when they are exposed to hot and cold temperatures,

f ol puilall 3 5aa o SLal puilall 3 ebiad¥) cpo (oSl o Baliall prose dulem Jolas Fansan (5S35 (oL «
| pilall A ull sale Gadad Gladl o LS praiald sie clifill (o degite degane G guaigll akas o
Sl JSU pras sie LNy 2003l fsulio ud & puunihl Galag »
.JLASL:IJJ.\ArlLg.ip¢LA.&$M3a_t.ﬁ:l‘).ns‘)b;»;ale).\.‘.\bl‘bhwﬂum.gJLQ‘JyﬁéLhﬂb%M‘ Bale Jaud o«

Expansion joints:

* Expansion joints are an important engineering design
feature of bridges, sidewalks, and railroad tracks,
ol saaill 2l

Jacs sl annds wie Lghaed 311 Aalgll Laansiqh 5l (yo (g5lpadl aaill sy 43 o

; Increosed average temperatures result in greater
expansion of roads and railways.

Dsaadl Sty 3okl G osaill 8alss I S5all e bugio plis) suh « &

» Sun kinks are the failure of expansion in joints of
roadways or train tracks.

Ao Sl Glaaiy Gobll alelsil] 3 puadd] 5ya s © 8

Pom,
o . q _E
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Q{i Choose the correct answer:

1'In the thermometer model, the level of liquid in the straw

a bowl of hot water.
a. falls down b. rises up c.remains the same d.drops

2 The main idea of a thermometer is to change the ... of liquid by
changing the temperature.
a. mass b. weight c. color d.volume

‘ 3 When the water molecules have less energy, they will ...

| a.move closer b.move farther c.stop d. turn into gas

4 We can use the thermometer for all the following, except ...
a. assessing our health b. predicting the weather
c¢. cooking d. cleaning

5 On adding thermal energy to a substance, all the following occur,
except that its particles ... .

a. temperature rises b. spread out
c. kinetic energy increases d. take up less volume

‘ 6 ... is/are the failure in expansion of roadways' joints. a
a. Sun kinks b. Sunburn ¢. Freezing d. Rust J

- | 7 Expansion joints are used in designing all the following, except ........... )
- | a.sidewalks b. bridges
c. railroad tracks d.thermometers

-

. apply the principles of expansion and contraction when

designing structures.

k. a. Doctors b. Engineers c. Biologists d. Geologists

~ | ‘9 Most bridges are made of ... and concrete. J
‘- a. steel b. copper ¢. aluminum d. nickel /‘J
{ U R scienco Prim. 6 - First Torm Q199D
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e

10 When steel is exposed to hot and cold temperatures, it ..
o, expands only b. expands and contract
. shrinks and destroy d. becomes stronger

11 All the following are solids, except ... .

o5 steel i>. alcohol c. concrete d. glass

*bv Put(/)or(x):
Most bridges are made of iron and copper. : ()

Liguids expand by cooling and contract by heating. ()
Thermometers are an important part of our lives.

:s~w$i"“4-

When a matter is heated, its particles move slower and take up more
space. ()
5 The spaces between particles of a substance will increase on
adding thermal energu. ¢ )
6 The kinetic energy of a substance decreases, on cooling substance
particles. ()
7 Engineers apply the principles of expansion and contraction
when designing bridges and sidewalks. ( )

} Write the scientific term:

‘1 A device that is used to measure the temperature.

2 The property of liquid in a thermometer that is changed by changing
temperatures.

3 Features are designed in bridges to avoid hazards of thermal

expansion of steel.

« Correct the underlined words:

- 1 B, — = . - - S ———

1 The main idea of thermometer is changing the volume of liquid
by changing the mass.

2 In a thermometer model, the level of liquid in the straw rises up in
a bowl of cold water.

3 To make a model of a thermometer, you need I|qU|ds as water and |ron

.
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Thermol Energy ond States of Moﬂer —

Complete the following sentences using the words between
the brackets:

xpond - less - buckling - slower - contract - faster)
1 Liquids ........... by heating, and .......... by cooling.

2 On adding thermal energy, substance particles molecules will move

3 On cooling water, its molecules will have ....... energy and they will move
4 Bridges are designed to avoid ... in hot weather, and ............ cold
weather.

% Give reasons for:

| 1 Liquids take up more space by heating.

2 Bridges have built-in protection designed

3 The sun causes damage of roadways and train tracks.

; e

@ﬁ; What happens if:
|

1 Moving a thermometer from a cold-water cup to a warm one?

2 There're no expansion joints in bridges?

| Science Prim. 6 - First Term‘}@o T
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(A) Choose the correct answer:

\
1 Matter is made up of tiny units called ...

a. cells 1 mixtures c.compounds  d. molecules
@ Raising the temperature of materials can cause ...

a. freezing and expansion b. melting and expansion

c. melting and contraction “d. condensation and contraction
@ Water changes into vapor when it reaches its ... point

a. melting - boiling . freezing d. cooling
‘4 Expansion joints are found in all the following, except the ..........

a. sidewalks . bridges <. railroad d. thermometer

i

| (B) Give a reason for: Glass must be turned into a liquid to be shaped.

Question (2

(A) Put (V) or (X):
42 A substance's state changes by changing its temperature. ¢ )
# Condensation is the process of changing gases into liquids by cooling.
C )
‘8 Water changes into solid at 100°C ¢ )
4 Metals contract by cooling and expand by heating. ( 9

(B) Cross out the odd word: Mercury - Food oil - Steam - Alcohol

(3]

(A) Complete with the words between brackets:
(hot - boiling - buckling - energy)
1 Atthe .. . .. point, the matter changes from liquid into gas.
| 22 A red food coloring will faster spread out in ... water because its
particles have more ... .

#: Bridges are designed to avoid ... in hot weather
| (B) What happens if:
| - Moving a thermometer from a cup of hot tea to a glass of cold juice?

S
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(A) Choose the correct answer:

1 Most bridges are made of ... and concrete.
a.steel b.copper <.aluminum <. nickel

2 At the boiling point of water, all the following changes occur, except .....
a.that forces between molecules get weak
b.that molecules spread so far apart

c.that water changes into gas .. water changes into solid
BON ,there’s energy is added to the matter.

a.melting b.contraction ¢ freezing ¢l.condensation
4 All the following are ways of heat transfer, except ...

a.condensation  b.convection <.radiation .conduction

(B) Give a reason for: Anice cube melts when you hold it in your hand.

[ Question (2

(A) Put (V) or (X):

1 Mercury has a higher boiling point than that of water, ¢ )

‘2: A lid of a jar in the fridge need more force to be opened than a lid of
another jar on the table. ¢ )

3 Liquids have variable volumes and fixed shapes. ¢ )

‘4" The kinetic energy of a substance increases, on cooling substance

particles ¢ )
(B) Write the scientific term:
- It is the total sum of the kinetic energy of a substance’s atoms and
molecules.

Question (3/

(A) Choose from column (A) what suits it in column (B):

[

Column (A) Column (B)
i1 A thermometer | a. transfers from hotter to colder obJect _____
2 Heat . is a measure of the average of the klnetlc energy
| of substances molecules. L
@ Sun kinks c.contains olcohol mixed wuth a colggqg_motte_r______
4 Temperature | d.are the failure of expansion in joints of train tracks.

(B) What happens if: You add a dge to hot water?

g 4
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By the end of this concept, s?bn.rdeni's will be able to:

+ Delinie the Huee differaont ways that thermal energy is
iransieriod

b ety e o imierpret data to explain that mass is
conscivod dhising il tansfer of thermal energy.
Construct o nndel and use it to investigate various
motericl o oo ieir ability to conduct and

insulate heat,

Calorie

Insulator

Insulate

Conductor

Conduct
Conduction
Convection
Radiation

Heat transfer
Thermal equilibrium

- Law of Conservation of Mass



Heat Transfer

Activity 1 Can You Explain?
ACﬁViI’y 2 Ironing -
Activity 3 What Do You Already Know About Heat Transfer?

Lesson2 L QU

Activity 4 \what Is Heat?
Activity 5

Hands-on Investigation: Final Temperature
Lésson3 | IUENNE

¥ — —r——

Activity 6  Conduction, Convection, and Radiation’
Activity 7 Thermal Insulation and Conductivity

Activity 8  Heat Transfer in the Different Materials
Activity 9 Heat and Conservation of Mass

Activity 10 Hands-on Investigation: Design a Marble Run

Activity 11 Properties of New Materials
Activity 12 Record Evidence Like a Scientist:
Circle Back: Heat Transfer




E ACtiVitg xﬂ Can You Explain?

» You have learned that heat energy is transferred when two objects
with different temperatures come in contact with each other.

3 Look at the lizard sitting on the rock in this photo.
» Can you observe any transfers of thermal energy? m

- You may not be able fo see the heat,

but you could feel it.

- Heat transfers from the Sun to both
rock and lizard.

- Heat transfers from the warm rock to

the lizard’s skin.
g, yadf Atdall JUEH (g1 Ao ciay S .8 300l 03 3 B jduuall e pulal o0y dplnsall Jf 830

L o2 b Ky Bulpadl &gy e S Y WS

gl 8 anl ] a0 85l S5

gl e ] 453 Ll S53iall G 851a) Ja3 ¢

How would the molecules in the rock
change when they were heated by the Sun? @

) At first, the molecules inside the rock would move very little.
3» When the rock heats up, the movement of the molecules increases,

3 The molecules in the rock slow down as the heat transfer takes place,
and the molecules in the lizard’s skin move faster.

{ SLghad ity puaddl Crald Losie §yhaall § Bagasl! Ciliyjall &3 s
Hio s ams ,aall Jaha Bugel! Sliall OIS Ll § o

wolinsadt 385 wula)l @saall (s ol Lesic

ol S Aol ala § Bapmshl iy sadl e aiy b lpadt JEDH Sygan pn 5auall § Basall oliysadi ol o
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Heat Transfer

¥ It is the transfer of thermal energy from an object with a higher

temperature to an object with a lower temperature when two | @
objects come in contact. fé.
9
&

:5‘,‘)&“
.uag,wnwu:eummyﬁg;wdlgus,nﬁgswmae,l)&wumdmm@ .

e P

1 Difference in temperature 2 Two objects come in
~ between two objects ‘ contact

What happens if... ?

) Two objects with different temperatures come in contact with each other?

- Heat will transfer from the hot object to the cold object.

() Two objects with the same temperature come in contact with each other?

- Heat will not transfer between them.

% Heat affects molecules of matter, for example:
» When molecules become hotter, they move faster.

» When molecules become cooler, they move slower,

Science Prim. é - First Term 0 ———
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Q Activity (2, ironing

» In ironing, heat from the iron interacts with the shirt to smooth out
any wrinkles.

Plastic (insulator)

)

The handle of an iron is made of plastic.  (€N3)

- Because plastic is an insulator that resists the transfer of heat energy.

What happens iFf... ?

- The handle of an iron is made of metal?

-Your hand will be burned becouse metals are good thermal conductors.

" Thermal Conductors’ Thermal Insulators
They are materials that allow They are materials that resist the
heat to transfer easily. transfer of heat.
Examples:

Metals, such as:

Iron - Steel - Aluminium - Wood - Plastic - Glass - Air
Brass (copper)

Check your understanding? "*3"

Put true or false:
1 The handles of cooking pans are made of plastic or wood. (
2 Metals are the fastest substances at transferring heat. (

—- —O@‘ Science Prim. é - First Term
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ACtiVitg | ?; What Do You Already Know About Heat Transfer?

Q‘h."

Some Properties of Heat: _ @

(1] Heat is an essential component of life on Earth.

Heat is not a matter; it is considered a form of
energuy.

Heat cannot be lost; it only transfers from a

hotter object to a colder one.

oa M ke o Slaatl Lt Il lasald asd 8,05a (1]
Gl plil e g 53 e Bolae LU g Bule crad 851501 (2]
AT ) pas (e add JATT (S (385 Y B,10a01 (3]

« A blowtorch is used to melt metals so
they can be shaped easily.

Glve a reason for... ?

- All matters have thermal energy, even if they seem cold.
- Because the particles inside all matters are in a constant motion.

Check your understanding? ‘@&

Put true or false:

I Heat never flows from a cool object to a warmer object. ¢ )
2 Water freezes at 32°C. ¢ )
¥ Heat.is a type of matter. ¢ )

Science Prim. 6 - First Term e_o o
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Choose the correct answer:

1 Blowtorches are used to ........... metals,
a. cool b.burn c.melt d.freeze

2 Molecules of the lizard’s skin will move faster when they ... .
a.are cooled b.absorb energy c.are frozen d.lose energy

3 On transferring heat from a rock to a lizard standing on i, ... :
a.the rock’s molecules move faster b.the lizard’s molecules move slower
c.the rock’s molecules slow down d.the rock’s molecules speed up

4 The handle of aniron is made up Of ... .

a. steel b.iron c. copper d. plastic
53 J—— doesn’t resist heat transfer through it.

a. Plastic b.lron c. Rubber d. Wood
6 Heatis a form of ... .

Q. energy b. matter c. physical state d. metals
7 When the Sun heats up a rock, its particles will .........

a. slow down b.speed up c.stop moving  d.lose energy

0 Put (V) or (X):

1 Onironing your wrinkled clothes, heat transfers from the clothes to theiron( )
2 Most metals are thermal and electrical conductors. ¢ )
3 Cooking pans are made of plastic. C )
4 The plastic handle of the iron prevents heat from reaching your hands.( )
5 All objects, even cold ones, have thermal energy. ( )
6 Heat can be lost, but it can’t be transferred. ¢ )
7 Heat isn't o matter. ¢ )
8 Metals are the fastest materials to conduct heat. ( )
9

All substances are thermal conductors.

Write the scientific term: (¢ )
1 The transfer of thermal energy from a high-temperature object to
a low-temperature object.
2 Materials that allow heat to transfer through.
13 Materials that resist heat transfer.

——c@§ Science Prim. & - First Term )
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Cr

o Complete the following sentences using the words between the brackets:

(iron - colder - thermal energy - plastic - hotter)
1' The handle of aniron is made of .........instead of ... ;
2 Heat transfers froma.......... objectto a ... one.

3 Hot objects have more. ... than colder objects.

@ Choose from column (A) what suits it in column (B):

~ Column (A) Column (B) )
1 Plastic ~|a.isan essentiol component of life on Earth.

2 Aniron | b.is a device used to smooth out wrinkles of clothes
3 Heat | ¢ loses energy, if it g_e;s_l;w contact with a colder object.
4 A wor_r_r}_pbjgct d.is used to make h_ondies of cooking pots and irons.

In the following figure:

1 The Sun heats up sand, causing its particles to move ...
a. slower b. faster

2 Standing barefoot on a beach, you feel warm as
heat transfers from ...
a. the person’s foot to the sand.
b. the sand to the person’s foot.

3 This person should wear slippers because they are thermal. ... .
a. insulators b. conductors

@ Give reasons for;

1 A lizard feels warm when standing on a rock on a sunny day.
2 The handle of an iron is made of plastic.

3 All matter has thermal energy, even matter that feels cold.

4 Iron is considered a thermal conductor.

0 What happens if:

1 Two objects with the same temperature come in contact?

2 The handle of an iron is made from metal?

-
f
L
l

e

o
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@ ACtiVitg @ What Is Heat?

» All matter is composed of vibrating atoms or molecules.
»» Heat never transfers from a cool object to a hotter object.
»» When matter becomes warmer, the kinetic energy of its atoms or

molecules increases. So, they vibrate faster.

3 Heat is defined as the transfer of thermal energy :
from a warmer object to a cooler object.

3 Heat is often measured in units called calories.
Lslpalh ohynall paud Bam g Sale 8ybadl uli

\

Uses of Heat

We use heat at home by cooking food and taking a warm bath
(shower).

Exoamples of Making Heat

o Metal can be warmed by hitting it with a hammer.

Q Soup can be made warmer by putting a flame to it.

( aidie sise o dasdigr sl opdad (e (2] ko pladiuly 350 Gasle e dolall gpdus us»»a

»» Sometimes thermal energy transfers from one object to another. m

[ * Due to the temperature difference between the two objects.

{2120 Science Prim. 6 - First Term
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How Heat Is Transferred

When your hot dinner sits out on the table, it gets cold,

»» Because heat transfers from the hot food to the cooler air around
it until the food and the air have the same temperature.

»» When this happens, the food and the air are said to be at
thermal equilibrium,

” ks, |
Cooler qir

‘Hot food

$8 Al S5 ug
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Thermal It is a condition of no flow of thermal energy between
Equilibrium  two substances as they have the same temperature.

Check your understanding? ‘@9

Put true or false:

@ Heat never flows from a cool object to a warmer object. ( )

@ water freezes at 32°C. ¢ )
‘ @ Heat is a type of matter.

Science Prim. é - First Term @}—’
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. e # Hands-on Investigation:
E ACt'V'tg :5/ Final Temperature
Q@

Experiment'

»¥ In this activity, you will explore thermal equilibrium.
»» You will find the final temperature of the water when you mix hot ang
cold water together.

3 Graduated 2
beakers Thermometers

Glass rod Hot water Cold water

1] N\ (2 ) Ex T T;fr,,,._-,-_ )
-~ - Lo Ay
3 “mil
\_ -y s ) N -hal /
(4} ] N\ (5] N [6) \
S e .

3 w -/ L

(1] Place equal amounts of hot and cold water in two beakers.

2] Record the temperature of each beaker using a thermometer.
'3/ Combine the water from the two beakers into the third beaker.
4] Use the glass rod to gently mix them.
- [5] Measure the temperature of the third beaker.
L 6] Wait 3 minutes and record the final temperature of the third beaker.
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Heat Transfer o—

*% Before mixing: (Temperature of beakers 1 and 2)

Temperature of hot water (in beaker 1) 50 °C |

Temperature of cold water (in beaker 2) 10 °C |

Average Temperature = ; 12 230F¢

»$ After mixing: (Temperature of beaker 3)

Immediately after mixing : 45 °C

After 3 minutes (final temperature) | S57°C

»» The final temperature after mixing is between the two starting
ternperatures.

»» The final temperature was nearly the same as the average temperature.

+# Heat flows from the warmer object to the cooler object until the two
objects have the same temperature.

»» When this happens, the two objects are said to be at thermal equilibrium,

Give reasons for... ;’\

(1) The final temperature is slightly lower than the average temperature.
- Because some of the heat in the water may have transferred to the
beaker and surrounding air.

[2) To fix the temperature of too hot tea, we add some cold water to it.
- The heat transfers from hot tea to cold water, lowering the temperature
of the tea.

Science Prim. 6 - First Term
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Choose the correct answer:;

1 When matter becomes warmer, its atoms ...

a.vibrate faster b. vibrate slower
C. stop vibrating d. become static

2 When matter becomes cooler, the ... energy of the molecules
decreases.
a.light b. kinetic c. magnetic d. electrical

3 When matter becomes warmer, the kinetic energy of its molecules ..... .
a. decreases b. stays constant
C.increases d.becomes zero

4 Heat is often measured in units called ... .
a.groms b. calories c.liters d. meters

5 S— is the condition where two objects exchange no heat because
they have the same temperature.
a. Thermal energy b. Thermal equilibrium
c. Chemical equilibrium d. Heat transfer

6 On leaving a bowl| of warm soup on a table, its particles .. .
. gain heat from surrounding air b. lose heat to the surrounding air
c.dont lose any heat d. stay warm

7 On mixing liquids in the two beakers (1) and (2) as in the figure the

initial temperature of the liquid in beoker (1) mog equal ...

a.50 b.15
.35 d.40 T

%, ) Gt Beak B Average
@ Put (V) or (X): - saker @ Beaker @ Temperature

1 Heat never flows from a cool object to a warmer object. ¢ )

2 Awarm soup will lose heat until it reaches the same temperature as the
nearby air. ( )
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3 On hitting an iron nail with a hammer, it gets cooler. ( )'

4 Temperature is the energy that flows from one substance to another. ()

§ Soup can be made warmer by putting a flame to it, @)
6 Some heat transfers from a boiling water in a beaker to the glass of the
beaker and nearby air, ()

7 To lower the temperature of a glass of water, you add some warmer
water to it. i 4G4 )
8 The final temperature is greater than the temperature of two bodies in
contact. ( )

0 _erte the §cient§ﬂ£. term:

1. A form of energy that transfers from a hotter object to a cooler one.

2 A condition under which there is no flow of thermal energy between
two substances.

@ Complete the following sentences using the words between the brackets:

(cooler - warm bath - temperature - cooking food - thermal
equilibrium - warmer)

1 Incaseof ..., heat doesn’t flow.
2 We use heat at homes in ... ond taking a ... .
3 Heat flows from a .. object to a ... object until the two

objects have the same ... :
@ Choose from column (A) what suits it in column (B):

~ Column (A) Column_(B)

I Final temperature | a.is the measuring tool of temperature.

2 Thermometer

b.are the measuring units of heat.

3 Fast-moving c.is slightly lower than the average
molecules temperature on mixing two liquids.

4 Calories d.have more kinetic energy than slower ones.

P .. ®. . . .. ©...._ @&
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6 In the following figures:

On mixing the two liquids in the following figures:

LB

™) | 4 Their final temperature immediately after
mixing willbe ...
a. 20°C b. 60 °C
c.45°C d. 80 °C \hBeoker @ Beaker '1;

2 Their final temperature after 2 minutes of mixing may equal ...
a.30°C b. 60 °C €. 40 °C d.80°C

a When two cups of tea, one hot and one cold, are combined together, |
the temperature of the new liquid is the average of the two liquids v
before they were mixed. What is the term that explains this scenario?
a. Heat F\.\ )
b. Evaporation . gb
¢. Boiling point
d. Thermal equilibrium /| Tme

|

- : |

cold S =

6 Give reasons for: - —
1 When you leave a bottle of cold water outside the fridge, it gets warmer |
after a while.

2 Boiling water placed in a beaker on a table gets cooler after a while.

3 When the matter becormnes warmer, the molecules vibrate faster.

4 Under a thermal equilibrium condition, no heat flows between two objects.

What happens if:

1" When the matter becomes warmer. (concerning atoms’ kinetic energy)?

‘ 2 You hit an iron nail with a hammer?

K— 218&? Science Prim. 6 - First Term_}l
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,'(?‘ g ] [

ACthltg ‘@f Conduction, Convection, and Radiation ()
Q.
[}
(9]
c
(=]
V]

»» Heat energy always flows from a hot substance to a cooler substance.
until the objects reach the same temperature, or equilibrium.

NN T e o,

- * Increasing the difference in temperature.
- Increasing the surface area.

- * Increasing the length of contact.

Heat can be transferred in three ways

|
( l e
1 __0 3
Conduction Radiation

Conduction Convection

S ) ’f{;:jiotion

B i

. lgia (B ) yadl JLBII Jaaa e 508 sladid (3550
¥l Lilue Job (3] sl dalusa [ ) Bylsall dayu 3 inaay (1]
glasyl ol cJaatt of s sl Gaske e BN JAIS3 «
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1) conducﬁﬂi@@

It is the direct transfer of heat from one substance to another.

* Conduction takes place between solid materials in contact.
- Conductors, such as metals, allow heat to transfer.
- Insulators, such as wood, prevent heat from being transferred.

Example: a

4

When you have o sore muscle, a heating pad can transfer 1
heat to the part of your body that it touches. @ |
o o Lt el a5l ) 5yl JES &5 BLe) (Sash scluinall ol o pa 3] o -

e Convection:

It is the transfer of heat due to the movement of molecules in
a liquid or gas.

+ Convection refers to the tendency of hotter (less dense) material to rise
to the surface.

« Or the tendency of cooler (more dense) material to fall to the bottom.

Example: p 3 s
The noodles are boiling in a pot. <03 & ) / el
molecules molecules
* The noodles close to the bottom, l ——
near the heat source, get hot and L )

rise to the surface.

* Then they cool and sink back to the bottom of the pot.
Wsaa ele gl Jiwd J) U355 a5 a3 pdaall fie salaty 3yl5all sina o cusill slesll £ e oyl 80 gaght Lig S (A «

2% Noodles rise and fallin a pot of boiling water. (E)EY
* Due to convection

N— —{{22@0 Science Prim. 6 - First Term
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9 Radiation:

It is the transfer of heat in space or air.

* Radiation proves that heat waves are emitted in the form of s
. electromagnetic waves. S

Examples: | o

_,_’_{[13' When you lift your face to the |(2) Holding your hands in front
" sunand your face feels warm. of a fire to warm them.

) 3

f )

7

% * Heat is also transferred by convection through gas molecules in air.
~* The sunlight and heat of the sun reach the Earth by radiation.

Importance of understanding
conduction, convection, and radiation

Scientists use their understanding of conduction
to design new products, such as new cookware.

IHE\WEATHER FORECAﬂ

, b e ‘.
v/( 1721207
N7

Meteorologists must understand convection and
radiation to help predict the weather.

3 If you wanted to design cooler, shadier sidewalks, you would need to
know about conduction, convection, and radiation.

bl sladgil Juagill e pgacbial plasifly golall Jasdl ngs &gall sln 1 slpa Je oy« |
Bapnl olall ool Jis clatia praial sie §hall dragi e pelisans slalall patuy oo 3+ |
gladifly ddasdly s gl Blatull a5l Alls Slie Liusf paasal wicy «

Science Prim. 6 ~ First Term @_. —



———o Getting Energy

Activitg 7 Thermal Insulation and Conductivity

@ ») Different materials transfer heat by conduction at different rates.

Sometimes, we want heat to transfer quickly,
like when we rub our hands together to warm them up.

———

Sometimes, we want heat to transfer slowly,
like when you want to bring a hot cup of tea to a friend.

( .m:gmwa,lpndf@&#@wmuw,_us,bgum.1
Ll Lgtnnns Uyl ey e o el ey 8,05adl JA335 O LW o 3 003 e |
s aaY sl oS slan] die Jie eha §Lall Jst Jads (et obsl gy o

| Conductor or Insulator? |

Conductors Insulators (poor conductors)
Definition
« They are materials that allow « They are materials that don't
heat to transfer easily through allow heat to transfer easily
them. through them.
Examples
« Metals, such as: - Air - plastic - wood - glass

Brass (copper) - Iron

—— (@0 Science Prim. 6 - First Term
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 « Insulators cannot prevent some heat transfer, but they slow

down the heat transfer. @
Boad) JUSH (e das ¢ ass A0l lll (Y 65 al JUH dalee pias o Djlall shgald Sin (Sar ¥ o

What happens if... ?

(1) You touch a metal bowl from outside after pouring hot soup into it?
You would observe that the metal bowl is hot,

(2} You touch a plastic bow! from outside after pouring hot soUp into it?
You would observe that the plastic bowl is just warm.

Give a reason for... ?

- A metal doorknob may feel cooler than a

wooden door.

* Because the metal doorknob is a conductor; it
allows heat from your hand to flow more quickly.

» While the wooden door is an insulator that
resists the transfer from your hand, a metal
doorknob may feel cooler than the wooden
door.

ey il ol 9@'_04_5-'3& ST 0950 33 ol ol dada )
Boladl g rass Ena Byball Aiagl slpll o Suall QLI pdslie Y 1is Suay
| LIS By g e ranad ¥ 3 ALl ulglt (o utd Lai
A B5ha dapu udd 3 Lagil a2 i Ol e By KT LAl gan 13

% . You may observe that some objects feel cool when you touch
them, even though they are really at room temperature.

Science Prim, 6 - First Term 0@}-—-- ~




Choose the correct answer:

1 All the following are ways of heat transfer, except ...
a. conduction b. condensation c¢. convection d. radiation

2 The rate of heat transfer is fastest between two objects with

temperatures of ... AN . . I
a. 10°C, 50°C b. 50°C , 100°C
c. 20°C - 100°C d. 60°C, 90°C

3 Heat is transferred from one tip of a metallic spoon to the other tip :
a. conduction b. condensation c. convection ! d. radiation

‘4 Heat emitted from a nearby fireplace or heater reaches our bodies
through ...
a. convection b. radiation c.conduction d.aandb

5 Sunlight and heat reach the Earth by ...
Q. convection b. radiation c. conduction d. condensation

6 ... is the transfer of heat due to the movement of liquid or gas -
molecules.
a. Conduction b. Radiation c. Convection d. Freezing

~

Which type of heat transfer occurs between objects that are touching
(in contact)?

a. Boiling b. Radiation c. Convection d. Conduction

8 What is one example of heat transfer due to radiation only?

a. When the sun shines on your face, it feels warm.

b. When a pot of water is on the stove, it boils.

c. When a cake is in the oven, the hot air bakes it.

d. When you put a hot water bottle in the bed, it warms the sheets.

_(@\é Science Prim. 6 - First Term 1
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-

/9 If an engineer wanted to design a product that would conduct heat )
well, which material would he choose?

d. Wood b. Plastic
c. Metal d. Foam

10 Substances that do not effectively transfer heat are called ...

a.insulators b. conductors
c. liquids d. solids
I You feel cold when touching all the following except a/an ...
a. metallic spoon b. metallic door knob
. aluminum foil d. wooden door

@ Put (/) or (X):

1 Heat transfers faster by decreasing the surface area of substances.

()

Heat can't transfer through space. ()

N

3 Heat is transferred by conduction in milk molecules and by convection

in iron molecules. (¢ )
4 The cold water molecules are heavier than those of hot water. ( )
5 On boiling noodles, hot noodles rise to the surface of the water. ()
& The heat of the Sun reaches Earth’s surface by radiation. ( )
7" To design cooler, shadier sidewalks, engineers must study only

convection. ¢ )
8 Thermal energy transfer can occur in only two ways. ()

9 Wood is considered an insulator, while metals are thermal conductors.
¢ )

10 Heat transfers from your skin to the wooden door slower than to its
metallic knob. ( )

N The wooden door has a higher temperature than its metallic knob in
summer, ¢ )

- J
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0 Write the scientific term:

N

o Complete the following sentences using the words between the brackets: |

0 Cross out the odd word:l

;Ig
O@fScience Prim. é - First Term)
.

o Gefting Energy

1 ltis the direct transfer of heat from one substance to another.

2 Itis the transfer of heat due to the movement of molecules in a liquid
or gas.

3 Itis the transfer of heat through space or air.
4 They are specialists who predict the weather.
5 They are substances that allow heat to transfer easily.

é They are substances that don't allow heat to transfer easily.

(solid - length of contact - gas - radiation - liquid - surface area)
1 The rate of heat transfer increases by increasing the ... and .

2 Heat transfers by convection as a result of movement of molecules of

3 The heat transfers through ........... substances by conduction.

4 The thermal energy from the Sun is emitted through space by ...

1 Brass - Iron - Glass - Copper

2 Air - Iron - Water - Mercury

P.O.C Thermal Insulators

. Definition

Ekomples
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-~ —_— —‘--—\
o Choose from column (A) what suits it in column (B):

_Column(A) Column (B)

1" Meteorologists |a. need to study convection to design new
cookware.

2 Engineers b. is the way by which heat is transferred through
large distances as space.

'3 Radiation ¢. need to understand convection and radiation to
predict weather.

4 Insulators d. slow down the heat that transfers through
them.

1 2 . - R——  ——

0 Look at the following figures, then answer:

Write the suitable way(s) of heat transfer in the following:




o Gefting Energy

7 =
ﬂOn touching the two opposite bowls

after pouring hot soup in them, which >
one will feel less warm, and why? Wood Aluminum
. Figure a Figure b
-
Put (V) or (X):
@ Heat transfers through conduction in part| __2\
Number (1). ( ) M
@5 Hot water molecules rise up. ( ) @ i
8% The heat of the flame transfers to the surrounding air by conduction. ()
4 Number (2) represents the heat transfer by convection. ()

6 Give reasons for:

1 Placing a heating pad on a sore muscle in your neck.

2 Moving noodles up and down in boiling water.

3 Meteorologists need to understand convection and radiation.

& A metal doorknob may feel cooler than a wooden door.

é% Brass is a heating conductor, while wood is an insulator.

6 Cooking pots are made of metal, while their handles are made of plastic.

é What happens if:

1 You put your hands near a fireplace?

@ You place noodles in a pot containing boiling water?

@Sdﬂnu Prim, 6 - First Term)
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ACtiVitg @ . Heat Transfer in Different Materials

»* Sometimes, you do not want to touch something hot in the kitchen.

What happens iF... ? \H
&

- You pick up a hot pot with a metal handle? v
The metal handle could burn your hand.

Properties of handles:

(1) A handle must provide the user with comfort and safety.

SAN

(2] A handle must be made up of an insulator.

(3] A handle must be long in length.
Bl Ljle Bola (e padll wuas o any (2] ehiaidl e Gl L0 0580 o wima o2l (1]
Ak G2l 5K o Juaill oo

a ™
« Sensors

measure the
amount of
kinetic energy
in the handle.

Handle

)

Near Middle of End of the
the Pan the Handle Handle

What happens if... ?

- We place three sensors along the length of the handle of a pot?
We will see three different temperatures in the three sensors. J

ohiiall Zatid e 8yl 5m Shoss SN Yo haniad o bl sloy pauie Jgb o Byladl doga Gelid! 3¢a] BY8 Lauay 1] .
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" Give 3 reason for... ?

- The sensor measures different temperatures at three measuring points,
Because heat travels along the length of the handle, so it is warmer in
the part closer to the pan and cooler farther awauy.

»» As the head of the Hot Stuffs design department, it is your job to
design the handle for this pot.

»» Read the following results from an experiment designed to test
different materials for a pot handle.

. ) o _.::""I' .. . . Lengm L Temperoture
3 Sy e Time
- POC  ofthe (Miny Neorthe Middleofthe End of the
e Handle Pan(°C) Handle (°C) Handle (°C)
Wood 18 10 60 26 25 |
Plastic 18 10 54 24 23
Wood 36 10 60 25 24
CPlastic 36 | 10 54 23 @

Now try to give your advice to make safe and comfortable handles.
1 It is better to use ... for making handles. (plastic -~ wood)
2 Itis better to use a handle.......... centimeters long. (18 - 36)

it is coated by plastic to hold it safely.

ol U aladal il Blis gag By by of DAl Sl guntl e Blaadl (o All pudioay o |
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@ Activitg /® Heat and Conservation of Mass

3 You already know that:
* Heat can be transferred from one object to another.
» This transfer of heat can lead to change the states of matter.

. If you boil a pot of water on the stove and eventually there is no
more water left in the pot, where did it go?

« If a liquid is heated to the point that it begins to evaporate, the

Seltl o) (ol ealnd - pleglt (pa s LASA @3 1B ghd (§ 98 sl (po sleg UG S 13] o
Saatud Yy 485 Y BalG Bulll dlls Ladie asTe il @ J5ludl T ddisne 5,05 daa J) Sl o die —
Y Ananel] P 8 &= - A

mattersimply changes its state. No matter is destroyed or created.

What happens iFf... ?

- Ice is left out of the fridge (concerning the state and mass)?

After minutes N

. a_ L (2) _
« lce melts and changes from a solid state to a liquid state.
» The mass of the matter doesn’t change.

Law of Conservation of Mass
®

Mass is neither created nor destroyed.

»» When the state of a substance changes, its mass does not change. J

Science Prim. 6 - First Term 02310
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What happens if... ?

Q

- You heat a chocolate bar (concerning the state and mass)?

» The chocolate bar melts and chonges from a solid state to a liquid state,
« The mass of chocolate doesn’t change.

To help you understand the Law of Conservation of Mass,
read the following scenarios and try to answer the questions.

(1) If the student freezes 44 g of juice,

what will the mass of the student’s -
juice pop be once it is frozen?

(2] The popped corn does not weigh the g
. same as the popcorn kernels, Why not? |

[3] If the student weighs this beaker | <

. with the water and ice, do you think '
the combined mass will change as
the ice melts? Why or why not?

Answers:

@449

The popcorn kernels had some moisture in them, so when they were heated, the moisture
escaped as steam.

No, the combined mass shouldn’t change because this ice is just changing from a solid
to a liquid.

O@O Science Prim. 6 - First Term
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A
1

6 The popped corn does not weigh the same as the popcorn kernels. (
b

1" All the following are properties of pot handles, except being ...

a.long b.short c.made of insulators  d.comfortable
2 and are preferable to make handles of cooking pots.
a. Plastic, steel b. Plastic, copper ’
c. Copper, wood d. Plastic, wood
3 The temperature at the end of a handle of g pan is ... that at the
middle of it.
a.more than  b.less than c.equal to d.double

‘4 Heat is transferred from the pan to its handle o]V I
a.convection b.radiation ¢.conduction d.condensation
5" If you want to design a handle of pan, which length is the most
suitable?

a.10 cm b.30 cm c.18cm d.32cm
6 On heating a substance, all the following increase, except its ... .
a.volume b. particles speed
c.mass d.thermal energy
i If the moss of a piece of ice is 50 g, then its mass when it melts s ...
" a50g b.25g .40 g d.60 g
o Put (V) or (X):
1 Heat is transferred through plastic a bit slower than through wood.
4 ¢ )
2: It is safe to hold a metallic handle of a hot pot. ( )

‘3¢ Handles of pots must be long in length and made up of conductors.

¢ )

47 It is better to use handles made of plastic than wood. ¢ )
6 Matter can be destroyed. ()
)

(Science Prim. 6 - First Terrﬁ ,6
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S N R
Write the scientific term:

1 It's the factor that doesn’t change by changing the substance temperature.

2 Energy can neither be created nor destroyed.

@ Complete the following sentences using the words between the
brackets:

(state - steam - decrease - evaporate - safety - matter)
1 A handle must provide the user with comfort and ... .

2. Heat transfers from a substance to another causing a change in the
. OF POICITEE.

3 If aliquid is heated to its boiling point, it begins to ... .

‘4 After popping some corn, its mass ... a little as it loses water in the
form of ... .

@ Choose from column (A) what suits it in column (B):
Column (A) Column (B)

1 Ahandle of a pan a. its mass doesn’t change.

2 On changing the state | b. is made of an insulator.
of matter,

c. can neither be created nor destroyed.

3. Unpopped kernels

4 Energy B d. are moist as they have water. |

| J—— | Re—— B i G

1'51 ' When you place a 20-g chocolate bar in a
pot, put the top on the pot, and place it on the
stove, the chocolate bar melts. According to
the Law of Conservation of Mass, after
heating the chocolate, the amount of chocolate in the pot should
VL1 | JP— it did when you started.
a.alotlessthan b, alot more than ¢, the same as d. alittle more than

—09345 Science Prim. & - First T )
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/.2 A thermos is used to keep liquids hot or cold,
soitis coated by ......... (steel - plastic) to hold
it safely.

T2

) Give reasons for:
‘1 The handles of pots must be made of an insulator.

2 It is better to use a handle for a pot with a length of 30 cm than 20 cm.

3 A thermos is coated with plastic.

4 The popped corn does not weigh the same as the popcorn kernels.

3 What happens if:
1 You pick up a hot pot with its metal handle?

2 You heat some ice cubes (concerning the change in its state and mass)?

3 You place 30 grams of juice in a freezer for a while (concerning the
change in its state and mass)?

L B J
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S :) e  Hands-on Investigation:
, AFt!Vltg ‘“0 Design a Marble Run

Experimenf

» In this activity, you will make a track with hills, curves, and loops for
a marble to travel down.

» Marble - Paper - Scissors - Tape - Pencil - Cardboard

(1) Draw a design for your track. Label the locations of potential and kinetic
energy.
(2] Practice building individual track segments.

A To build a loop or hill:

i. Cuta75cm wide strip of paper.

i. Draw two parallel lines that e
divide it into three 25 cm wide
strips.

iii. Make marks every 2.5cmalong
the long edges of the paper.

iv. Cut 25 cm towards the center
from these marks to make
tabs.

v. Fold the tabs up 90 degrees.

vi. Bend the track into the shape

you want and tape the tabs . —
L together to hold it in place. 5
- _J
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B To build a curve:

Il Cut a 75 cm wide strip of paper.

il. Draw two parallel lines that divide it into
three 2.5 cm wide strips.

lil. Make marks every 2.5 cm along the long
edges of the paper.

Iv. Cut 5 cm towards the center from these
marks.

V. Fold up the uncut side of the paper 90
degrees to form a wall.

Vi. Fold up the tabs on the other side to form the other wall,

vii. Bend it horizontally to form a curve and tape the tabs together to
hold the curve in place.

Think about the activity and the way your

marble traveled down the track.

) Did your marble make it all the way to the end of your track?

* My marble did not make it all the way because there was too much
friction from the tape on the paper

»» What changes would you make to your marble track to get it to go
farther?

* | would make a shorter flat section and more hills,

»» How are potential energy, kinetic energy, and friction related?
* My marble had the most potential energy at the top of the tallest hill,

*When the marble was released, the energy was transformed into
kinetic energy,

* As the marble rolled down the paper, it rubbed against the paper and
transformed some energy into heat due to friction,

»» What do you think would happen if you used a larger marble? Why?
* The marble will roll faster down the track because it has more mass

Science Prim. 6 - First Term 0@;
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m A ctivity @ Properties of New Materials

» Scientists and engineers often find ways to improve or create new
materials.

How are new materials created ,
")

» When a new material is created, its properties usually differ from
those of the materials used to make it.

= ) ( its properties will have b

if the new material is o
a ination of the
[nixture of other materials, m‘» combination

) . properties ofits parts. )

If the new material is A (" its properties will be very w
the result of a chemical m different from its original

\_ change, gl - materials. )

Lrian b dasaial algll patlind (o diltd s Sule Lpuatlind (oS5 dapan Bale IS e « 1
Kaie cxian il olshl pals o g3 e (ssiior i gins g ciilicen olge on bl (o Zogacs Bapand) a0 S 1) -
Lgie degiall LAY alpl) polgs g ol Laita Lguosliad ¢ oSiuws ¢ AlaS 233 be 43U Sapaatl Balll enlS 3] -

/' It's a form of matter made up of two

Chemical change

" Itis the change in the structure of

758
\

' matter to form a new substance with

1
1
i
1
1 1
i
|
i

different substances or more that don't
| combine chemically.

Howisit - Itis made from chemical changes :
formed? to some of the petroleum compounds.

new properties.

« Plastic is a tough solid that often resists burning. |

erties
Propertie « Petroleum is a liquid that burns easily. "_

.'JJ;\'-‘_'“ QL.SJA‘_,AA-\-‘ E._‘SQA:\SJI c.n.b_\.i:\.“ e Sl diclin CAA‘.'L: = relnati e
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Mixing It Together 1

How is it * It is a mixture of iron and other
formed? elements.

Properties  -Strong -Hard - lastsforalongtime

@SR Lasae Jshas 5aaiy disiny dygdBalo go — sl naling asiall daiia § Jau - bl

How is it * It is made of several kinds of rocks
formed? and sand that are mixed with water.

* It starts as a liquid and then hardens as it dries.
Properties * Itis very strong, so it is used as the base of buildings |
and bridges. '

ol Aaglalt Jlaslly s saaall e plgil Bue (e degiuan — dilu,all
sett) el L0l § Lgahadnd o3 130 2l 55 @il g Lgilin s cubuads o5 Al s 3 Tas Bl -
by Sl

Shrink-wrap

How is it * Heat is applied to plastic to make
formed? it shrink.

rphaaianl Lunlia (5535 (S35 (S 55Lall il sl (au a3 l g lad! (BLEYI NP PRV
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Glass

Its * It is made from sand with small
Components amounts of limestone and soda ash.
How is it  The sand mixture is heated in a hot furnace.
* It melts and changes into glass.
formed? l
* The glass hardens as it cools.

(ry.\}m.“ .abyJS) |.\3an| ..\Lo)3 (;j\a." );a." u.a Oju.ba uLI.ASJ d.A)-" QA 4.(:3.\4&.4 tL:).“ ika = cb_).”

-J',.\-_ILA-\-\DE‘?_)J“MA_-J-LAJ-_'e-I C‘?JJ‘LJJM-'J)G-‘A-‘:‘L‘L‘ LPLmu‘)JL;Ja_)J”n.JaM.u&-

et

How to choose what to use:

* Scientists often develop new materials that focus on a particular
set of properties of an existing material that they are interested in

changing.
« For example, a scientist may be interested in developing smart

clothes.

Advantages of smart clothes:
(1) They're made up of flexible fabric that retains body heat.
(2] They could control your body temperature.

(3] They could light up in the dark.
(4] They keep themselves clean.

(1S3 hge (yo degiual) Gl dyasl
el e 4615, aie sl 8t pm ias ¢ 50 guass pua (12
ik J5 o o< () oMl 3 e o oS3 clanin 85l A0 3 AN Ll oot o oS (2]

$ * Fabric flexibility is a mechanical property.
* Retaining body heat is a thermal property,

Materials with a purpose
* In developing new materials, engineers study existing materials at
molecular levels to understand their chemical structures. |
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=\ ... 4 Record Evidence Like a Scientist:
q,A Cti_\__"_t_ﬂ_® Circle Bagk: Heat Transfer

»» Now that you have learned about interactions with heat, look again at

~ Ironing. You first saw this in Wonder.

Q Question:

»» How can you describe Ironing now?

0 My Claim:

o Evidence:

vvvvv

% Scientific Explanation:

-

Science Prim. 6 ~ First Term C@O




Choose the correct answer:

{1 How is the kinetic energy of an object affected when heat is
transferred to it?
a. Kinetic energy increases.
b. Kinetic energy decreases.
c. Kinetic energy remains the same.
d. Kinetic energy stops.

2 As kinetic energy is transferred in the form of heat, what hoppens to
the movements of the molecules?
a. The molecules move more but are arranged closer together.
b. The molecules move less and are arranged closer together.
c. The molecules remain unchanged.
d. The molecules begin to move more quickly and spread out.

| @ ....... and engineers often find ways to improve or create new materials.
a. Teachers b. Scientists ¢. Doctors d. Mechanics
@...... is made from chemical changes to some of the petroleum
compounds.
a. Plastic b. Steel c. Glass d.Concrete
(8§ If iron is mixed with other elements, it will form ... .
a. plastic b. steel c.glass d. concrete
(6 Both and are made from sand.
a. steel, glass b. glass, plastic
c. concrete, glass d. concrete, plastic
@ All the following are properties of steel, except that it ... .
a.is weak b. is hard
c.is strong d. lasts for a long time
| (@ Glass is made from all the following, except ... .
a. sand b. limestone c.soda ash d.iron
9 Chassis (skeletons) of cars or bicycles can be made of ... .
@ plastic b. cloth c. steel d. glass )

Science Prim. 6 - First Term)
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Heat Transfer o—

_~ - B
.5 Put (V) or (x):
T 1. Plastic has different properties than those of petroleum compounds.

¢ )

2. When a material chemically changes, its properties will be very different

from the original one. ()

3 Steel is made up of iron only. ()

4 Plastic is a tough solid that cannot resist burning. ( )

S Smart clothes could light up in the dark. ()

6 Smart clothes can’t control the body temperature. (¢ )

7 Concrete is made from several kinds of rocks. ¢ )

8 When heat is applied to plastic, it expands. ¢ )

9 Steel lasts longer than ron as it doesn’t rust. ()

aﬁiﬁ Write the scientific term:
1 Itis made from chemical changes to some of the petroleum compounds.
2 Itis a mixture of iron and other elements.

3 Itis made of several kinds of rocks and sand that are mixed with water
4 It is made from sand with small amounts of limestone and soda ash.
5 They're types of clothes made up of a flexible fabric that retains the body heat.

=

€. ﬁ Cross out the odd word:
| @ Sand - Petrol - Limestone - Soda ash
2 Rock - Water - Qil - Sand

=N

q’;ﬂ% Complete the following sentences using the words between the
| brackets:
(shrink-wrap - solid - flexible fabric - furnace - liquid -
temperature - glass)

1 When a sand mixtureis heated ina hot ........, it melts and changes into......... .
2. Smart clothes are made up of a ... that retains the body ... .
31N . TECHNIQUE, heat is applied to plastic.

4 Concrete changes from to when it dries. ' J
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o Getting Energy

T h
é Choose from column (A) what suits it in column (B):
~ Column (A) | Column (B)
1 Petroleum a. can keep themselves clean.
2 Concrete b. is a liquid that burns easily.

3 Smart clothes | c. produces a new material with useful properties.

4 Mixing materials | d. becomes hard as it dries.

5 Give reasons for:

1 Engineers study existing materials at molecular levels when developing
new materials.

‘2 Concrete and bricks can't be made from cloth and the stuffing of a
pillow.

3 Smart clothes are very useful.

4 Concrete is used as the base of buildings.

4*% What happens if:

| 1 The concrete was weak?

2 Heat is applied to plastic?

3 The sand, limestone and soda ash are heated in a hot furnace?

- S
c@t‘{l Science Prim. 6 - First Term_‘j-




MOdEI Concapt

[Question (1 Model Exam["

(A) Choose the correct answer:

g5 Substances that do not effectively transfer heat are called ... .
a.insulators b.conductors c. liquids d. solids

2 On leaving a bowl of warm soup on a table, its particles ... :
a.gain heat from the surrounding air b. lose heat to the surrounding air

c.don’t lose any heat d. stay warm

3 The handle of an iron pot is made from ...
a. steel b.iron c. copper d. plastic

4 Heat transfers from one tip of a metallic spoon to the other tip by ... .
a. conduction b. condensation c. convection d. radiation

(B) Give a reason for:
- It is better to use a handle for a pot with a length of 30 cm than 20 cm.

(A) Put (v) or (X):
1 Concrete starts as a solid material. ( )

2 The heat transfers faster by decreasing the surface area of the
substances.

& Soup can be made warmer by putting a flame to it.
& All substances are thermal conductors.
(B) Cross out the odd word: Brass - Iron - Glass - Copper

[ Question (3

(A) Complete with the words between brackets:
(thermal equilibrium - iron - plastic - evaporate)
1 If aliquid is heated to a certain point, it begins to ...

2 In case of ..., heat doesn’t flow as the two objects have the same
temperature.

'3 The handle of an iron pot is made of ... instead of ... :

(B) What happens if: - The sand, limestone and soda ash are heated in
a hot furnace?

N NN
SNt N NS
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—o MODEL EXAMS on Concept

0 Model Exam[ " L.

(A) Choose the correct answer:

@ When the Sun heats up a rock, its particles will ............
a.slow down b.speed up c.stop moving d.lose energy

L —— is the condition where two objects exchange no heat as they
have the same temperature.
a. Thermal energy b. Thermal equilibrium
c.Chemical equilibrium d.Heat transfer

& — is made from chemical changes to some of the petroleum
compounds.
a. Plastic b. Steel c.Glass d.Concrete

:4: All the following are properties of handles, except that they are ... .
a.long b.short c.made of insulators  d.safe

(B) Give a reason for: Iron is considered a thermal conductor.

(A) Put (V) or (X):

A Heat isn't matter. ( )

12 If we mix two liquids with different temperatures, the final temperature
will be between the two starting temperatures. ()

‘& Heat can't transfer through space. ( )

i We can use the same material for different purposes. ( )

(B) Write the scientific term:
- It is the transfer of heat due to the movement of molecules of a liquid
or gas.

 Question (3.

(A) Choose from column (A) what suits it in column (B):

Column (A) Column (B) |
F_l.ﬁ Heat a.have more kinetic energy than slower ones.
#@' Fast-moving | b.is the way by which heat is transferred through
molecules large distances, such as space. )
/3% Thermometer | c.is an essential component of life on Earth.
t4; Radiation d.is the measuring tool of temperature.

(B) What happens if:
-K— You heat some ice cubes (concerning the state and mass)?
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School Book

Assessment onlUnitg

Choose the correct answer:
1 What is thermal energy?

a. It's the temperature of an object.
b. It's the transfer of heat.

c. It's the sum of the kinetic energy of the atoms and molecules in a
substance.
d.It's the mass of a substance.

‘2 Heat will flow from the. ... substance to the ... one.
a. hotter, colder b. frozen, melted
c. colder, hotter d.larger, smaller
13 The temperature of a substance is defined as the average amount
Of of the molecules or other particles of a sample of motte.r.
a. potential energy b. mass
c. kinetic energy d. number
74> Objects with more thermal energy have........... kinetic energy.
a. more “b.less
c.the same d.no
B e happens as a result of the separation of the particles of a
substance when heat is transferred to it.
a. Contraction b. Expansion
c. Growth d. Freezing point

6 If you want to design a product which conducts heat well, which
material will you think of?

a. Wood b. Plastic c.Foam d.Metal

T ..o IS the transfer of heat due to the movement of a liquid or gas.
a. Radiation b. Conduction \
c. Freezing d. Convection
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o SCHOOL BOOK ASSESSMENT on Unit @

i @ Which one of the following is an example of heat transfer bg
radiation?
a.When the Sun shines on your face, you feel warm.
b.When a pot of water is on the stove, it boils.
c.When a cake is in the oven, the hot air bakes it.
d.When you put a hot water bottle on the bed, it warms the sheets.
#: Raising the temperature of materials can cause ... .
a.freezing and expansion b.condensation and contraction
c. melting and expansion d.melting and contraction
46 The point at which molecules in liquid water are heated and separated
from each other until they become gas is called ... :

a. melting point b.freezing point
¢. boiling point d.kinetic energy
#f Which energy is generated due to the motion of particles in a certain
substance?
a. Thermal energy b.Muscular energy
c. Momentary energy d. Potential energy

4% Which of the following may not be a source of thermal energy?
a.Micro-oven b.Sun c.Moon d.Heater

48 Heat is transferred by convection in the molecules of all the following
substances, except ... .

a.milk b. water c.atmosphere  d.iron
i# Sunlight and heat reach Earth by ........... :
a.conduction b. radiation c.convection d.aandc
&8 Matter in the liquid state has . .......... volume and @ ............ shape.
a. fixed - fixed b. variable - fixed
c.variable - variable d.fixed - variable
4 A .........is used to measure the temperature of materials.
a. measuring container b. graduated cylinder
c.thermometer d.measuring tape
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é Put (') or (¥):

SCHOOL BOOK ASSESSMENT on Unit @ o
\ ’

1 Heat is transferred from a substance of low temperature to

a substance of higher temperature. ¢ )
2 When the thermal energy of the objects increases, its kinetic energy
increases too. )

3 Freezing is the transfer of heat due to the movement of a liquid or |

gaseous substance. (8)

Thermal energy transfer can occur in only two ways. ¢ )

'5) Sunlight and heat reaching Earth is an example of thermal radiation.

¢ )

‘6 Matter in the liquid state has a fixed volume and a variable shape.

¢ )

7' A measuring container is used to measure the temperature of

materials. ¢ )

8 The final temperature is greater than the temperature of two bodies

in contact. - ¢ )

9" Thermal energy is destroyed when it is transferred from one body to

another. ¢ )

10 Thermal energy is transferred in metals by radiation. ¢ )

11 The transfer of heat between the two bodies stops when the

temperature of each is the same. ¢ )







Projects o—

8 Project CURRVLE:

Support System

»» Space travel is unlike anything humans experience on Earth.

»» The changes in gravity in space impact our body systems in mcny
ways.

»» Astronauts must be aware of these effects and take =
to stay safe and heolthg whlle in space.

The Egyptian Space Agency has asked your class to design
a creative new product that may help future astronauts
lessen the impacts on their body systems as they spend

- time on the International Spoce Station.

_____________________________

what Will You Dd?f.li_

(1) Watch some videos about, What Space Does to the Human Body.

(2) Then, read the text The Human Body without Gravity.

Then, discuss what you learned with your classmates.

Choose the body system for which you would like to design a support
product.

5] Discuss the problem and how you will solve it.

(6] Design your product and label all the parts of it.

Present your product to the class.
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The Hdmc;\ Body without Gravity ]

Once astronauts are away from Earth, they no
longer experience gravity in the same way that
they do on our planet. They exist in what is known
as microgravity.

Astronauts on the International Space Station are moving at more
than 28,000 kilometers per hour. This means that they are constantly |
in free fall.
- If you have ever seen astronauts floating around in their space suits, |
you might be able to imagine what weightlessness might feel like.

3 0usisSa b LSS e L oot 19518 3 Baalall iy Eesdlally 01 50 ¥ pasli voa 1 oo eliaill oty waiyy o dpass «
sosaall Ludladls G yas ddhia

sl 5o g Ula 3 pgl giay Lo tebull § flashS 28,000 (e 535 &y Zalgall sbinidl Ao § clidilh alg, ooty «
sl planil jgad Jaa3 e ST i ALail) agiYia eladll § ¢ piday sl sl ey of ol Gaw 3]

[ Space Sicknessﬂ

e Support systems are in place both aboard the space station and in
' spdce suits to help meet the survival needs of astronauts and combat
the effects of the atmospheric conditions in space.
- However, life in space is still hard on the human body. Most astronauts
. experience space sickness, which feels a bit like being carsick, during
a period of adjustment to the microgravity environment. Different
body systems are affected in different ways.

{ Sl w3 e el sLasdll alyy olabial Lub o Socbuall slaall c¥3 3y LoLadl daall Gia e Lachs Lalasl aags o
ot Jo liaall § Al g bl il dadlay

J‘J&)M‘hbd!hﬁ%g;ﬂ‘ sladl J‘J:\‘;\AGLA.A.&.” Jb)r.‘&.i.A?lLiﬂ umylHQ&m:LMl@SQd‘dlﬂﬂ.
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| Space Sick

O spece and the Clreuletorny Systems

» Our hearts are used to pumping blood up to our brains against the
pull of gravity.

* Gravity also helps blood flow down to our limbs and the rest of our
body.

* The reduction of gravitational force in space disrupts this hormal
pattern.

* The disruption of this process affects the brain, eyes, skeleton, and

every other organ system in the human body.
13 g0ull B gull “.\Ué.'tj sluadll
- adlal 8ol S Lall slat¥l 3 AL) ] dansabs 8 gusy gl B Gy ©
Lol 2y g Wbt ) ulh 3iu5 o LT Zasilatl el »
el il 1 Sy sbaill § Ludlall 858 Galias) «
L) g B 539 LM S ¢ gabiall Jsglly wcpisally il o Lubaall ada Lol g +

* As astronauts float around in space, their bones and [
muscles are also not feeling any impact.

* Eventually, an astronaut’s body decides it no longer
needs to build bones.

* Therefore, the structure of the bones begins to

, or : :

* In fact, astronauts can lose up to 2.5% of bone matter every month
that they are in space.

* Since an astronaut's muscles are not asked to work against gravity in
the same way, they also begin to lose mass, or atrophu,

*To combat these negative effects on the musculoskeletal system,

astronauts must exercise for two hours and half per day.
QSJ;H el sbuaddl
250 sl Lol et ¥ pgitiines pgallic ol wlinll 3 ) paman slll alg, 8 15055 »
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In many parts of the world, people do not have the ability to store food
for long periods of time due to the shortage of electricity.

Zeer pot is used to keep and store food cool and fresh without using
electricity. |

Components of the Zeer pot:

1 Two clay pots: —
« One smaller pot \

inside a larger pot, \
with the space e, W

between them filled

2 sooed cothon

o It helps keep . :
the water from
evaporating too

y with wet sand.

quickly.

« It provides a large
surface area for water
to evaporate.

olosgSIl s o o3l oo Alh wlidd plaball (3385 e Boull Gulill alley ¥ pllall o 838 slail G
LSl alaiial ¢ g Lolay 13,0 plakall o Lliadl & Llaall Y1 padiud .
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How does it work 7
®

* The zeer pot works by using evaporative cooling.

_Evaporative cooling: =~

' A process occurs when water evaporates due to thermal energy from
- the Sun, the water takes heat from the inner pot, cooling the inside as

" well as the contents.
iy ARSI Jas dades
(sl gl il o Ll By Jasy o
g pAill ua )
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Steps of Using Zeer Pot:
—O

L )

(1) Get two unglazed ceramic pots, one that will fit inside the other with
about 6 cm of space between the pots. Fill the bottom of the larger
pot with about 5 cm of sand.

\ \_

(2] Place the smaller pot inside the larger one. Cover the hole in the
bottom of the pot with clay or a rubber stopper.

(3] Fill the space between the pots with sand. Firmly pack it down.
(4] Pour water into the sand and cover the pots with a wet cloth,

crallas s HLAEN Ga Gasley st (T
sl g 5 Jlga pLis ¥ ASYI bl 16 Ml (Lagiay pus 6 Jlso Tilno gy pn L3 T JA0s daidyy canlily Ladaal)
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The zeer pot has been tested with several different
vegetables. Tests have shown that these foods can be

kept fresh for the following amounts of time; _

Time It Stays Fresh without  Time It Stays Fresh with

Vegetdbles a Zeer Pot | aZeerPot
Tomatoes 2 days 20 days
Carrots 4 days 20 days
Okra 4 days 17 days

Check your understanding? @“?f

Pluce the images in the correct sequence to show how a zeer pot is made.
e Tables to explain what is happening in each image and give details of

‘ha scientific principles in use:

s e R
Figure (@ Figure (b J
» Step 1 " * Step 2:
e Step 3. .. * Step 4

o — ' Science Prim. 6 - First Term
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I " Difference between the
| Zeer pot and refrigerator |

POC Refrigerator Zeer pot
Advantages  ° It keeps food * It is easy to make.
at constant * It is low-maintenance.
temperature * It does not use electricity.
* [t can store * It is easily moved.
more food * It is less costly than
refrigerators.

* Keeps food fresh longer than
in air.

* It can help address world

hunger.
Disadvantages ° It is big and *Itis small.
difficult to * It uses a lot of water.
move. * It has difficulty cooling if
* It requires there is too much sunlight.
electricituy. * It does not work in places
*Itis costly to with high humidity.
buy, run, and * People may need separate
repair. zeer pots for meat and
vegetables.
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e Interdisciplinary Project
Innovate for the Future

Homework Machine:

» The STEM Solution Seekers team, Ali, Rania,

Lamiaa, and Malek dream of building

a homework machine. They are at a science fair in Japan. They

present their project on a robot that can take orders in Japanese.
After their presentation, they went to a restaurant for lunch.

+% A robot waiter came to their table and took their order in English.

% The STEM Solution Seekers team was surprised and impressed.

»3 They startes talking about how they could build a robot that could
do homework for them.

3% Malek said that he could program the robot, Lamiaa could design
the body, and Ali could build the circuits. They all agreed that it
would be a great project.

»» Before they had a chance to finish their celebration, Ali eagerly
asked, "Okay, so when do we start on the robot?”
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Engineering Your Solution

Identifying the Challenge

Objectives

. e e ot e ey e

- To design a homework machine that | | « Create a list of components

can help you with your homework: needed to create your design

« Build a prototype, documenting | and a list of materials that will
problems and solutions as you represent those components in
encounter them. | the prototype. :

« Think about ways the homework « Build a prototype, documenting
machine could adapt to your problems and solutions as you
learning. encounter them.

Design Requirements

* PROTOTYPE DIMENSIONS » HOMEWORK TYPE IDENTIFICATION
» PART LABELING * TECHNOLOGY * PRESENTATION

Assign Group Roles

Job Team Captain pa Engineer Reporter
Manager
- Encouragement » Gather « Coordinate |« Records the

and support and building.the steps of the

Role Helps the team organize model safely.| process.
members and materials. |« Decides « Shares the
keeps track of the when testing | process.
timeline, is needed.

Member
Name

Sketching Design

Sciance Prim. 6 - First Term 02590—
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Engineering Design Process

(1) Idea (2) Materials (3) Plan

* Sketch a detailed diagram of  Building materials, * Gather the materials.
homework machine design. such as; *Use the chosen sketch

* Decide the materials you will ~ *Boxes *Tape with details to be used as
use in the diagram. * Glue - String a blueprint for building

* Identify each major ° Construction paper  your prototype.
component of the machine,  Optionar
such as a scanner to scan = Scanner
homework documents. - Circuits

(@) Build () Test [6) Improvement:

* With your teammates, begin ~ * Once your prototype  If your prototype testing
building your prototype. is complete, the results showed that it

* As you build, you may run into  chief engineer needs any improvement,
problems or challenges. should start testing start working a reported

*Focus on one problem at the process to issue with your team to
atime, know whether the create a presentation to

* Use your group's creativity prototype is working  share your product and
and collaboration skills to find  perfectly or it needs  process.
solutions. improvements.

% Analysis and Conclusions 2
Team Captain Materials Manager Engineer Reporter
Did your design meet the requirements?
Yes No

How could a homework machine help students all around the world?
|_IProviding feedback on their work __ISaving time and reducing stress

|_Providing feedback on their work
__|Helping them focus on the more creative and challenging learning.
What are some of the benefits of using artificial intelligence?
Personalized learning Providing immediate feedback
Sparking creativity with new ideas
What are some of the risks of artificial intelligence?
Cheating Decreasing social connection
How is the homework machine a prototype like your brain?
Both process information and take actions. . Both make mistakes
Both use knowledge to generate new ideas.
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e Interdisciplinary Project
Artificial Intelligence

g ————

How can artificial intelligence computers "
be used to improve our lives? H

Medicine

— —_—

1’ Brain Computer interfacing (BCl): >

v

[y a—

: »» BCl is a way to control devices with your thoughts. It
occurs when a device uses signals from the brain to
control something, such as;

(1) The cursor on a computer
2] Finger movement as part of a prosthetic limb

Persondlized Treatments: )

¥» Supercomputers and artificial intelligence can be used:
(1] To review individual health data.

amount of materials available in:
» Public databases - Textbooks - Journals

tdadl Jlawe
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' Tick (v) or (X) in front of the tasks robots could do to help doctors.
|| Making accurate surgeries.

' Controlling finger movement as part of a prosthetic limb.

- || Reviewing individual health data and comparing it with large
public databases.
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Industry

“% ARTIFICIAL INTELLIGENCE CAN BE USED TO DO TASKS THAT ARE TOO DANGEROUS FOR HUMANS
TO PERFORM, SUCH AS MINING, NUCLEAR POWER PLANTS AND CONSTRUCTION.
» RoBOTS ARE USED TO REDUCE THE RISK OF ACCIDENTS AND INJURIES TO HUMANS,

Mining Nuclear Power Plant ~ Construction

{ olially & g sl Llall olnas Juiiy Golall e il Jie Lgs abdll il e cunuay plgo slol 3 e libuas¥l oS0l phudiod oSy W
rtall SLLaly &stgadl Shlie Jalith oty 0 padiug »

_______________________________________________

" Tick (v) in front of the jobs robots could do to help keep humans safe

' [ Fishing [_| Firefighting

i.’f’fD Oil mining [ Delivering goods

: Think of some jobs that robots could do to help keep human

L (1

2

" Artificial intelligence, as you have seen, influences wicny aspects of

society and affects our economy. Think about jobs in your area thal
may be affected by the continued development of artificial intelligence
Jobs may be replaced by artificial intelligence.

(1)
2
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Agriculture
23 ARTIFICIAL INTELLIGENCE AFFECTS OUR ECONOMY.
» FARMERS ARE UNDER INCREASED PRESSURE TO PRODUCE MORE CROPS TO FEED MORE

PEOPLE.
0=

@ Robotics in Agriculture: )

[)) Robots are being developed to do complex tasks that
have not been possible in the past.
» Farming robots can:
(1) Manipulate their enVIronment bg plcklng vegetobles
or fruits. : :
2] Applying pestmdes in a localized manner and planting seeds
»» Sensors on robotic arms can tell which berries are ripe (fully-grown
and ready to eat) and which are not based on the shape and size of
& the berru.

@ Precision Agriculture: )

r’

»» Precision physical systems use artificial intelligence to
keep plants healthy by dispensing water, seeds, fertilizer,
and other resources that keep plants healthy through

¢ aweb application, like a popular farming game.

—_——
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“Tick (v) or (X) in front of the tasks robots could do to help farmers.
|| Dispensing water and fertilizers to improve crop yields and keep
plants healthy.
|| Robots can do photosynthesis process instead of plants.
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